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PUBLIC NOTICES 


n"JGHBOROUGH COLLEGE 
igal ; Dr. H. SCHOFIELD, M.B.E. 


jestions are Invited for 
OST of LECTURER in_ the 
Meal and CIVIL ENGINEERING 
1 This appointment is for 
a DAY COURS to the standard 
gs B.Sc. Eng. Degree. 
Honours pean in Mechanical or Civil 
ving Subjects is desirable, in addition to 
and teaching experience. Salary, 
to the Burnham Technical Scale, plus 
, with additional allowances for GOOD 
p Degree, industrial and teaching experi- 
ing to @ Maximum of £528 per annum. 
i, certain Evening Classes to the 
Hof Higher National Certificate in Mecha- 
wine ring may be available at additional 


which should be 
ith Te ye may be 
i fom THE REGISTRA LOUGH- 
GH COLLEGE, LOUGHBOROUGH, 
Duties to commence as early as possible 





: i application, 
ion or before 





INSTITUTION OF CHEMICAL 
ENGINEERS 


EXAMINATIONS, 1943 


plication Forms (Return- 
bbe 2ist December, 1942) and particulars 
sSsOCIATE MEMBERSHIP EXAMINA- 
fr 1943, together with the MEMO- 
Jon ‘‘ The Training of a Chemical ne 
may be obtained from the 
RAR, Institution of Chemical Engineers, 
ria Street, Westminster, London, meres 





RIDING COUNTY COUNCIL 
ART SCHOpL At AND TECHNICAL 


Principal : M. RILEY, A.T.D. 


plications are Invited from 


mon not liable for military service 
POST of SECOND MASTER, duties to 
me on January Ist, 1943. The t is one 
| responsibility,sincluding a Headship of 
uior Technical School. Candidates should 
i British University Degree in Mathe- 
industrial experience is desirable. 

in accordance with the Burnham Tech- 
Male, with an allowance for special 
ibility of £50 per year plus war allowance. 
s of application and conditions of 
iment may be obtained from the SECRE- 
to il MANAGERS, Education Offices, 
Leeds, to whom applications 

{ be Sdurned not later than — 





RIDING COUNTY COUNCIL 


Y ART SCHOOL AND TECHNICAL 
INSTITUTE 


Principal: M. RILEY, A.T.D. 
TIME WORKSHOP INSTRUCTOR 


wlications are Invited for 


tw above POST from men not liable 
ilitary service, having trade experience 
nme teaching qualification, such as the 
togical Certificate of the City and Guilds 
don Institute in an Engineering a 
lave had experience in a similar B es 

wlary offered is ing by 
bually to £300, plus war allowance. The 
ppointed will be required to commence 
m January ist, 1943. Application forms 
oditions of appointment may be obtained 
the SECRETARY to the ee may aye ee 
ton Offices, Garforth, near Leeds, to whom 
tions should be returned not later than 
ber 7th, 1942. . 9041 


SOUTH HOLLAND LAND 
DRAINAGE TRUST 


MENT OF A A lah RESIDENT 





t Above e Appointment has 
been F and APPLICANTS are 
my for their applications in this 


E. G. TAVERNER. 
tuber 28rd, 1942: 9038 





ERS UNDER BOX NUMBERS 

SOONG OPEN SECTION. 
the nett of inset Pe note the Proprietors 
that vacancies 


i pon cote notifications from the 
| These notices (limited to one line) 
tr f charge, and co-operation 











(C. R. PARKER) 


(T. H. TURNER) 
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SITUATIONS OPEN 





Pas ew emer Bp SERVICES. 

The Ministry of Labour and National Service, 
Central (Technical and Scientific) r Lo 
invite APPLICATIONS for APPO 

ASSISTANT WORKS MANAGER in the Indian 
Ordnance Services 

Appointment will be for the duration of the 
war, with a minimum period of one year, subject 
to three months’ notice on either side. lary, 
the equivalent of £840 per annum, rising by 
per annum £1020 per annum 

On _ the recommendation of the Interviewing 
Board a candidate may an initial 
salary on any point within the a above scale. 

Free passage both ways is provided. Bonus 
on termination of service. 

Application forms may be obtained from the 
Ministry of Labour and National Service, Central 
(Technical and Scientific) Register, rdinia 
—_— London, W.C.2. erence number 

288 to be quoted. 

qualifications required for this post are 
detailed below. Consideration will be given to 
applications from candidates not possessing full 
qualifications if their experience renders tiem 

particularly suitable for appointment. 

POASSIST 'ANCE WORKS MANAGER for erection 
and production of forging units of latest design. 
Should ha 
tenance, and Operation of Heavy Hydrauli 
Mechanical Equipment, Furnace Equipment of 
Continuous Billet Type, and Installation of 
Special Shot Blast Units suitable for clearing 
the interior of hollow bodies and, in addition, 
should have a knowledge of Auxiliary Equip- 
ment, such as cold saws and conveyor gear. The 
successful candidate will be given the opportunity 
to become thoroughly conversant with up-to-date 
installations in this country prior toembarkation. 

9043 a 








ANAGER REQUIRED, with Good Expe- 
rience of Travelling Grate Stoker Design for 
Water-tube Boilers. Must have had practical 
experience in Combustion and Operating Con- 
ditions.—Apply, stating salary required, to 
JOHN THOMPSON WATER TUBE BOILERS, 
Ltd., Wolverhampton. 9045 a 





ETALLURGIST REQUIRED IMMEDI- 
ATELY for Large Engineering Works in 
West Country. Good experience in Heat Treat- 
ment, Metallography, and Analysis essential. 
Some research experience preferable. a 
according to qualifications and expe 
Write, “a 3479, Samson Clarks, 61, OTicstiner 
Street, W.1. 9037 a 





the Manu- 
facture High-duty Iron Castings invites 
APPLICATIONS for the POST of METAL- 
LURGIST. Applicants should be 25-35 years of 
ble of taking entire control of cupola 


ORTH- apr g FIRM, Engaged. in 





HYDROJE 


ASH & DUST SLUICING 


BABCOCK & WILCOX LTD. 








INDEX TO ADVERTISEMENTS, PAGE 55 








SITUATIONS OPEN 


TESTIMONIALS, NOT Se, 
SPECIFICALLY REQUES 
IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1941 No. 2069 
RESTRICTION ON ENGAGEMENT ORDER 





COPIES oF 
UNLESS 








WA. COMPETENT MAN, to Take Charge 
of Ee ma or Employment. Office of Engi- 
neering os eo approximately 750 
heniee x South. ‘Wes: d area. Applicants 
must vy Be. convenseet with Restriction of 
Engagement Order, Essential Works Order, and 
have had extensive experience in all labour 
aa pertaining to engagement, discharge, and 
NS procedure. Applicants should state age, 
full Seeakis of experience to a Nee required, 
and whether free for engagem together with 
copies of recent tontinentals.~ at ress, 9030, 
The neer Office. 9030 A 





Wate. MANAGER ENGINEER, Age 
30/35, for Government Work. Yorks, West 
Riding. Factory 200 hands. Particulars and 
salary required.—Address, 9036, The Engineer 
Office. 9036 A 





IPARTMENTAL WORKS MANAGER RE- 
fp te ge for a Large Engineering Works in 
East Anglia, engaged entirely on munition work. 
Apply by letter, stating age, qualifications, and 
lence, &c.—Address, 9035, The ge 





SITUATIONS OPEN 





N nana om Opportunity for Complete 
ression eee ability and capacity. 
NS INVIT 


uivalent) for APPOINTMENT to 

of RESPONSIBILITY on Special Work 
of high importance, both in wartime and peace- 
time. Applicants must have had first-class 
education and served apprenticeship ; consider- 
able executive experience in management, 
embracing at least five years’ experience of 
modern oo gga = methods also required ; 
limits 30-40. 
cha: r, persountity, 
relationships. Salary corresponds to the above 
exacting specification.—Address in confidence, 
9022, The Engineer Office. 9022 a 





ANAGER mp for Experimental and 
Developmen ere in Factory 
engaged on the 3 Manuteeture of Heavy Internal 
Combustion Engines. Minimum —— 
include first-class technical and workshop educa- 
tion, experience in Tt and Direction of 
Experimental and Work on_ Diesel 
es. Applicant must have the a to 
undertake mechanical, vibrational, and thermal 


for suitable erpicent. 
— .—Address 





The Engineer 
9034 a 





ANAGER for em SHOP REQUIRED 
Also FOREMAN for Wood Moulds, Jigs, 
&c., Al Priority Work. Factory London area. 
Exce lent opportunity for right man. osc by 
letter, in the first instance, giving full particulars 
of past experience, to Box 8837, Frost-Smith 
Advg., 64, Finsbury Pavement, E.C.2. 9046 a 





age, 

operation, bong a with the organisation and 
interpretation of research. Sound metallurgical 
knowledge, embracing Metallography, Heat 
Treatment, and the Operation of Heat Treatment 
Furnaces, “essential. —wWrite, stating age, qualifi- 
and salary required, Box ZN 477, 

A 


cations, 
Deaco: Mary Axe, E.C.3. 


ms, 5, St. 





ESIDENT REPRESENTATIVE RE - 
QUIRED, to Take Charge of Extensive Steel 
Works Maintenance Painting ; 
of first importance fe oa ig ; 
Trad and terviewing abilities 
essential ; rmanency.—Address fullest jicu- 
lars and references, P4490, The ines ’ 





SITUATIONS OPEN (continued) 
Page 2 


SITUATIONS WANTED, Page 2 


BUSINESSES and PREMISES 
For Sale, &c., Page 56 


AUCTIONEERS & VALUERS, 
Pages 2 and 56 


FOR SALE, Pages 2, 4 and 56 
MACHINERY, &c., WANTED, Page 2 
FOR HIRE, Page 2 
MISCELLANEOUS, Page 2 
PATENTS, Page 2 
SUB-CONTRACTING, Page 2 
EDUCATIONAL, Page 2 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 





THE ENGINEER 


Nov. 27, \ 








The Engineer 


Annual Subscription Rates 


(including postal —— 
BRITISH ISLES 
CANADA 


SD. ans.) RecN ihr wee 
(except Canada) 





ADVERTISEMENTS 


The Charges for Classified Advertisements are 1/6 
per line up to one inch—minimum charge, 6/-; 
those occup one inch or more at the rate of 18/- 
per inch, x numbers, 1/- extra, except in the 
case of advertisements under ‘‘ Situations ——_ ad 
ers MUST 
The rates Displ 
forwarded on application. Classified 
cannot be inserted unless delivered before 
o’clock on Wednesday afternoon. 


Letters relating to the Advertisement and the Publish- 
ing Depa of the Paper are to be addressed to 
the Publisher ; all other letters are to be addressed 
to the Editor of THE ENGINEER. 

Postal Address, 

28, Essex Street, Strand, London, W.C.2. 

Teleg. Address, 

‘* Engineer Newspaper, Estrand, London.”’ 
Tel., Central 6565 (10 lines). 





SITUATIONS OPEN 


UBLIC WORKS CONTRACTORS, Engaged 
upon long-term Sorte Contract in 
Eastern waters, REQUIRE IM ELY an 
ASSISTANT HYDROGRAPHICAL SURVEYOR, 
fully experienced in all branches of Harbour 
Survey Work. Previous experience in Tropics 
desirable. Good salary and conditions to suit- 
= applicant.—Replies, with -_ particulars of 
age, ae and previous experience, 
should be addressed to MINISTRY OF LABOUR 
AND N. ATION AL SERVICE, Central (Technical 
and Scientific) Register, Public Trustee Office, 
Sardinia Street, London, W.C.2, and “* E.551X ”’ 
quoted. 9017 Aa 








EQUIRED by Engineering Works in the 
Midlands, COST DEPT. MANAGER, 
embracing Control of Costs, Wages, eer 
and Stores Records. Salary 
preferably over 30 years. —Adioun, 8984, The 
Engineer Office 8984 A 





HOP MANAGER REQUIRED for Engineer- 
ing Works engaged on production of Heavy 

Machinery in Glasgow area. ust be good leader 
and disciplinarian. Only energetic men of first- 
class experience need apply. Good salary and 
prospects for the right man. Applicants should 
give as full particulars as possible—age, details 
of experience, references, and present salary.— 
Address, 9047, The Engineer Office. 9047 a 





Post You are Seeking May Not be 

fo teoe 
ity of your 

before all — who w in’ 

could employ you. An rt the 

“* Situations Wanted *’ Column would be seen by 

all ing Engineering Concerns for the cost of 

Four Lines, 6s.; 1s. 6d. for each Additional Line. 

There is no better way of co so large a 

field for oosh a@ small charge. 





AFRICA.—MANAGER for Vegetable 
Oil Bulking Plant; experience as Main- 
enance Engineer and qualified keep all records. 
Calibrations Process Returns and Costs. Salary 
from per annum, according to experience, 
— aon quarters, servant’s allowance, 
and bonus.—Address, giving full 

Lee ly 8996, The Engineer Office. 8996 a 





7 ge ery! CIVIL ENGINEER 
REQUIRED. Must have had good technical 
training and experience in Land Drainage.— 
Address, stating age, experience, salary required, 
and with — of three testimonials, 9028, The 
Engineer Office 9026 Aa 





SITUATIONS WANTED 


A MECHANICAL —, - 35, D. =. 
Ph.D., Whit. Sch., A.M.I. Mech. 
SEEKS fresh APPOINTMENT offering ton 
tunities to a man of high technical ability and 
initiative. Regular works training, including 
drawing-office. Many years’ experience of engi- 
neering research and design, embracing mech- 
anisms, hydraulics, marine engineering, and 
aerodynamics. Thorough knowledge most 
branches of mechanical engineering. Able and 
willing to undertake research, development, and 
design in aid of war effort or for post-war pro- 
grammes.—Address, P4508, The Engineer Office. 
P4508 B 
A SALE DIRECTOR, 20 Years’ Association 
automobile industry, wide commercial and 
engineering experience, at present controlling 
large business, aircraft production, would CON- 
SIDER JOINING COMPANY with future pro- 
spects. Only sound proposition of substantial 
nature considered.—Address, ‘P4502, The Engi- 
neer Office. P4502 B 











| gpa MANAGER SEEKS POSITION, 
release granted, accustomed staff control, 
modern buying conditions, engineering markets, 
sound connection man turers jigs, cutting 
tools, gauges, &c. Age 47 years.—LENTON, 
Stanstead Hotel, Sutton, Surrey. P5512 B 


OS SECRETARY (Lady), Shortly 
available, can take POSITION with Prin- 
cipal or Senior Official. Used to responsibility of 
all correspondence and staff. Present contract 
finishing. Manchester or district near preferred. 
Can travel.—Address, 9027, The Engineer Sees. 





AUCTIONEERS & VALUERS 


SUB-CONTRACTING 





rected to 8. 
TUESDAY and WEDNESDAY, 
EIGHT en ge 150 and “1000 "kW, 


Also 210 H.P. and 
Engine Co., Howden, 
THREE 


FOUR HO 


ELECTRICALLY aig —. — 
driven Centrifugal Pumps ; 

ns THIESEN ”’ DISINTECRATORS ; 
Cooling Racks, 

The DRY SLAG and TARMA( 


oes 


St. James’ Street, Sheffield. 


Telephones : 20057-8 Telegrams : 


Belliss and Morcom, Browett and Lindley, B.T.H., 
TURBO-BLOWERS, 35,000 and 30,000 cu. ft. per min., direct driven by 2300 and 
8ST. TURBINES, by Adamson and English Electric Co. 
SURFACE and JET CONDENSING PLANT. 
T BLAST STOVES and SIX ‘‘ BRASSERT *’ HOT BLAST VALVES. 
*‘ BRASSERT ’’ WASHER with STEINBART MUD CATCHER. 
SKIP BRIDGE, HOISTING GEAR, Automatic Revolving Hopper, 


eam, and Water 


TWO ee IRON and STEEL-FRAMED BUILDINGS ; 


TWIN CRUSHERS, Bucket awe wy Steel Bunkers, and 500. z 
On = (by permit only), FRIDAY and MONDAY, DECEMBER 4th and 7th, from 10. 30 a.m. 


Be Permits to view will only be granted to AUTHORISED PERSONS on production of 
letter of introduction, and will be issued only at the WORKS ENTRANCES. : 
For Schedule of Plant for Sale, and any further particulars, apply to the AUCTIONEERS, 


** Weedon, Sheffield.’’ 


BY DIRECTION OF MESSRS. NEWTON, CHAMBERS AND COMPANY, | oo. THORNCLIFFE 
IRONWORKS, CHAPELTOWN, NEAR SHEFFIELD 


IMPORTANT SALE of 


THE BLAST-FURNACE PLANT 
WHICH 


EADON, LOCKWOOD & RIDDLE, F.A.L., 


by AUCTION. 


ELL 
DECEMBER 8th ‘ona 9th, 1942, 
a.m. each day. 


direct driven by 750 and 1500 H.P. Gas Engines. 


VERTICAL COMPOUND STEAM ENGINES, by the National Gas 


and Lancashire Dynamo Co. 


Compressed Air Mudgun. 
43 Slag Ladles; Motor and Steam- 
ins. 

Air Compressors and Receivers ; 


Skip Cars ; 
Electric Motors ; 


Cast Iron Water Tank and 


TWO COCHRANE BOILERS ; 60-TON RAILWAY WEIGHBRIDGE (NEW) 
C PLANT, comprising “‘ KENNEDY ’ 


* GE ARLE ss Gy R ATORY 


-Gallon Tar Storage Tank, 


9028 . J 








SITUATIONS WANTED 


MACHINERY, &c., WANTED 





INGINEER, A.M.I. Mech. E., Age 32, Manage- 
ment, design, inspecting, buyi ing, and sound 
practical training with excellent record of ability, 
achievement and reliable service, REQUIRES 
CHANGE to good managerial position..—_Address, 
P5511, The Engineer Office. P5511 B 





INGINEER (47), Fully Trained Workshops, 
drawing-office ; held positions chief works 
engineer in large factories, DESIRES PERMA- 
NENT similar "POSITION. —Address, P5510, The 
Engineer Office. P5510 B 





INGINEER, Shops, D.O., Commercial, Rep., 

SEEKS RESPONSIBLE JOB for war 
period ; London or Home Counties.—Address, 
P4509, The Engineer Office. P4509 B 





INGINEER, with 13 Years’ Experience = 
senior staff positions, DESIRES CHANG 
to enable his experience to be more ay 
employed. G practical experience, no 
academic qualifications. Used to giving lead in 
design of products, aot and production methods. 
—Address, P4484, The Engineer Office. P4484 B 





F the Man You Are Seeking is Not Amongst 
those Advertising in this Column, a Small 

Announcement in the “ Situations Open ”’ 
Column will Quickly and Economically Produce 
the Right Selection of Applicants, at the same 
time Eliminating Waste of baa Waste = 
Time, and Waste of Opportunity The charge 
Four Lines or under, 6s.; each "Additional Tine, 
1s. 6d. Box Numbers, 1s. extra, which includes 
despatch of all replies. 





RRODUCTION ENGINEER, A.M.I.M.E., DE- 
SIRES RESPONSIBLE POSITION. Expe- 
rience in mechanical and aircraft engineering, 
D.O., section leader, tech. liaison officer and 
a control engineer.—Address, P4505, 
The Engineer Office. P4505 B 





IECHNICAL ENGINEER (33), Spcoks Russian 
fluently, DESIRES suitable MANAGERIAL 
POST on work of national importance. Expe- 
rience covers 17 years’ light and medium engi- 
neering (including lift engineering), material 
progress, estimating, drawing-office, and erection 
of plant. Specialist in welded construction. 
Good organiser, accustomed to responsibility, 
well educated, and able to conceive and develop 
new ideas. Would like position where know- 
ledge of Russian would be an advantage, but 
would consider any other suitable post. lease 
can arranged.—Address, 9029, The Engineer 
Office. 9029 B 





OUNG ENGINEER, About to be Released, 
DESIRES NEW APPOINTMENT, vital 
war work. Experienced erection, maintenance, 
and design hydraulic plant, forging and shell 
presses, rolling mil] plant, LA furnaces, acid 
and basic Bessemer plant.—Address, P4503, e 
Engineer Office. 503 B 





EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES ° 


and HUNDREDS OF PASSES in the 
A.M. Inst. C.E., A.M.I. Mech. E., A.M.I. 
are AFR AGS. 'A.M.I. Chem. E., C. & 
G., go agg have been gained 
by .. t G.B. Studen 

Especially in view of “Air Raid and Working 
Conditions, Fe sof at ng with the T.I.G.B. in 
order to achieve the _—- and results. 
Write to-day for ‘‘ The Engineer’s Guide to 
Suceess °’ a Cle the world’s choice 
of Engineering hones er vering al] 
branches and recogn’ ualifications, Mention 
branch, t of qual aa ions that interests you. 
The T.1.G.B. guarantees training until successful. 


THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 








76, TamMPLE Ban House, Lonpon, E.C.4, 


JANTED, CIRCU LAR COLD SAW (Metal 
Sawing), capacity 24in. diameter.—Details 

and price to ** J.F Staffa Works, Staffa Road, 
Leyton, E.10. 9020 F 


W ANTED, J 

MILLING MACHINE, similar to Kearns* 
standard type, with 3in. diameter spindle of 
larger.—Write, giving full particulars, including 
age and condition of machine, to G. P. 
BANBURY, Factory Lane, Croydon. 9033 F 





HORIZONTAL BORING and 





LFRED HERBERT, Ltd., Creat. 
BEST PRICES FOR ‘SECOND AND 
MACHINE TOOLS in good condition fi first- 
class makers 


ers. 
Write, wire, or ‘phone, and our representative 


will call. 
"Phone: 88781 (12 lines), Tele- 
F 


Coventry ; 
grams : ‘‘ Lathe, Coventry.’’ 1 





LL CLASSES OF MACHINE TOOLS 
WANTED. Cash paid.—NORMAN sina 
105, Alcester Road South, Birmingham, 
x10 F 





DAVIES, REED & CO., 

THE 

CANTEEN EQUIPMENT 
SPECIALISTS, 

FOR 
NEW AND SECOND-HAND |TABLES, 
CHAIRS, CUTLERY, CROCKERY, 
INSULATED URNS, TEA-COFFEE 
SETS, FISH FRIERS, ALL ENAMEL 
,WARE, ETC. 

Write, phone or call, 

56, VICARAGE ROAD, WATFORD. 


th Phone: WATFORD 3782. 
8906 F 





—— URGENTLY, Large HYDRAULIC 
PRESS, 1000/2000 tons power. State 
purpose for which previously used.—Address, 
8988, The Engineer Office. 8988 F 





URPLUS STEEL og for Priority 1A 
Fabrications. Must be flat and unpit 
otherwise rust not tee rg Non-standard 
size or undrilled second-hand sheets considered. 
5 tons fin., 10 tons fin., 10 tons jin., 10 tons lin., 
sizes sli tly nade or over will be considered. 

Pe ailable.—Offers to ELECTRO 
DYNAMIC C ‘CONSTRUCTION CO., Ltd., St. — 
Cray, Ken P4489 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 


F, J. EDWARDS, LTD. 
359, EUSTON nyhQAn. LONDON, 


Seleghene No. : EUSton 4681 
Is, Norwest, London.” 








MISCELLANEOUS 


OUND VOLUMES or COPIES of 
“3 INE 





‘** THE 


W. ddress, 
F. M. "p. fot telephone Central 6565), “The Engi- 
neer Office 8873 1 





OR SALE, TALC (French Chalk). 


Prompt 
delivery.—_LEONARD BAINED 





and CO., 
11, Old Hall Street, Liverpool. 9025 1 


WANTED 


TE CASTING.—Proved DIE 
AVAILABLE for most importay 
Also JIG - PRESS TOOL PBsIce 
placed, _if ished.—BARTON Dip 
SERVIC E, Monshanter, 








EADING NORTH. 
We specially ask our friends jy 

and Northumberland to look to any ry 
or painting of any p Bow Aid they ny 
We have men and gear up there, ay 
place your order NOW, we can Promise y 
you will save 25 per cent. We have | 
30in. dia., going cheap.—ESERIN (gry 
JACKS), Ltd., 7, Gt. Castle Ste 
Langham 2914. PA 





OPE FOUNDRY (STOKE), 


Ltd., Ch 
Stoke- on-Trent.—W. 


€ are ‘open to Ri 

RDERS for NON-FERROUS  4jy 

GRAVITY DIE CASTINGS, CHILL (43) 

INGOTS, &c., to any specification, i) 
N ACHINING WORK REQUIRED. 
small lots, suitable for Centre 

ers. by 8ft.), Siotte: rs, Drills, Shaper, 
&¢c.—STRINGERS, Ltd., Wincobank, § 








Pr itece WORK WANTED, Such az 1, 
Receiver Ends, Elevator Bucketa, 

RILEY and SON, Ltd., Vite 
Batley. 


\ JORK WANTED.—LIGHT PREssiyg 
STAMPINGS in all — » tg 
SPOT WELDING, cap. 40 kV Weldy 

tin. thicknesses. 

POWER and HAND FORGING up ty 
PRECISION TUBE and BAR BENDA 
to 2}in. dia. tube 
PROFILING, Oxy -acetylene Machina 
any shape up to 6in. thick. 
C.S., Ltd., Staffa Works, Staffa Roaj, 
S019 








OFFERED 


IRMS WITH ANY or ALL of the Fo 
ING CAPACITIES AV AILABLE 
QUIRED for the anna TAS Sn 
Medium Size Seri arn 
ing, Planing, Shapi illing, Finny. 
Iron, Brass, and Steel Casting. Priority’ 
long runs, and post-war prospects.—4 
8848, The Engineer Office. 








PATENTS 


i= oes of BRITISH P 

dated May 4, 1937, re 
o emeneaniane in Winehes,? are DES 
of ENTERING into ARRANGEMENTS # 


nab) 
for the purpose of EXPLOITING th 
patent and ensuring its oe 
Great Britain.—Inquiries to SI 
STERN and er BERG, Chryeler we 
York City, N.Y., 








FOR HIRE 


LANT FOR HIR 
PUMPS. R RUSTON DIESEL, 8in., 
lift, cap. 40,000 galls. per hour; RAS 
Petrol-driven, 8in., cap. 10,000 g.p.h. : S) 
Petrol-driven, 3in., cap. 3000 g.p.h.; also if 
DIAPHRAGM. Sin, pumps. 
BELT VEYOR, JOHNSON, 
griven, eee 30ft. long, adjustable dis 


h 

40ft. PILING FRAME, on lines and 4 
wheels, with Steam Engine and Boiler com 
also PILING HAMMER, No. 6 McKiernas 
Extraction Gear and 30ft. Flexible Hose; 
KRUPP STEEL PILING in 8ft.-10ft. la 
approx. 10 tons in stock. 

C.S., Ltd., Staffa Road, Leyton, s 








FOR SALE 


Ss. J 7 | 
THO*® W. WARD L 
HEAVY-DUTY MACHINES FOR IMME 

DELIVERY. 
PLANING MACHINES. 

10ft. by 3ft. by 3ft. PLANING MACHI 

driven (Craven Bros.) ; two grad. swit 

tool-boxes on cross slide and one on wm 

arranged for Lancs. type drive with i] 

L.D. and M. motor, 300 v., 820 r.pa, 
motor generator. 

6ft. by 2ft. by 2ft. Rack-driven PLANING 

CHINE ; table w.s. 6ft. by 19in.; oma 

swivelling tool-box on cross slide ; F. al 

and reverse pulley drive, 13in. dia. by 


face. 
LATHES. 
2lin. cens. 8.8. and 8.C. LATHE on litt. 
straight vee bed (Boyce and Emmes) ; 
with taper turning attachment ; 3h. 
hollow spindle; admit between cen. lf 
arranged for motor drive with 20 H.P. m 
400 v., 3-ph., 50 cy., and two steadies. 
Write for ‘* Albion ’’ Catalogue. 
’Grams, Forward, Sheffield. 
*Phone, 26311 (15 li 
ALBION WORKS, SHEFFIELD. 
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The New Minister of Aircraft 


Production 


On Monday, November 23rd, it was 
announced that the Prime Minister had invited 
sir Stafford Cripps to take the Ministry of Air- 
gaft Production, as it seemed to him that the 
production of aircraft and the development of 
radio technique lie at the very heart of our 
affairs. In taking that office Mr. Churchill said 
that, in his opinion, Sir Stafford would be 
rendering great service to the country and its 
cause. Sir Stafford has accepted the new 
appointment, which was approved by His 
Majesty the King. Colonel J. J. Llewellin, who 
relinquishes office as Minister of Aircraft Pro- 
duction, will fill the newly created post of 
Minister Resident in Washington for Supply, 
and will be responsible to Mr. Oliver Lyttelton, 
the Minister of Production, under the general 
egis of H.M. Ambassador for work in relation 
to the British Missions and Combined Boards 
in Washington concerned with supply matters. 
In a speech made on Sunday last, Colonel 
Llewellin announced that during the year 1942 
we had trebled our output in heavy bombers, 
but indicated that there was urgent need for a 
further increase of output in bombers and 
fighters. It will be the task of the new Minister 
to see that increased output, whieh may vitally 
influence the length of the war, is obtained. In 
addition to initiating a new drive in aircraft 
construction, Sir Stafford has been entrusted 
with other technical tasks. He has been 
appointed Chairman of a new body recently 
created in connection with the use of radio 
technique for war purposes, and he is also Vice- 
Chairman of another Committee dealing with 
anti-submarine warfare. We may recall that 
Sir Stafford was trained as a scientist before 
he took up the legal profession. He thus has a 
special interest and aptitude for scientific work. 


FRESSIN 
als, 20-t; 
VA. Welt 


NG up toy 
\R BENDA 


Machine 
taffa Road, 
9019 











of the Fo 
AILA 


The New Aircraft-Carrier Fighter 
** Seafire ” 


Ir has been announced that a new fighter 
aircraft, specially designed to operate from the 
deck of an aircraft carrier, has been designed 
and put into commission. She is a modified 
version of the ‘‘ Spitfire ’’ and has been appro- 
priately named the “ Seafire.” These aircraft 
were used to protect the ships carrying troops 
and material to the North African Coast. 
During the landing of troops the ‘“‘ Seafires ” 
were particularly useful for affording protection 
toships and troops until such time as land-based 
aeroplanes operating from the captured air 
bases could take over the protective duties. At 
the present time, although an illustration of the 
“Seafire ’’? has been permitted, no details of 
construction have been released. It is obvious, 
however, that the design has béen specially 
prepared to allow these fast and highly armed 
aircraft to be operated from the deck of an air- 
craft carrier. It is also quite certain that the 
advent of this new fighter will in future greatly 
add to the defensive power of convoys which 
may be called upon to sail in waters which are 
beyond the range of shore-based fighters. 
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_ Armament Design and Research 
ii On Tuesday, November 24th, it was officially 
announced by the Ministry of Supply that a 
Th Committee under the chairmanship of Dr. H. L. 
g); fi Guy, F.R.S., the Secretary of the Institution of 
ai Mechanical Engineers, was recently appointed 
P. mi by the Minister of Supply to review the 
¥ machinery for the conduct of research, design, 
: and experimental work in connection with the 
oe development of guns, small arms, and ammuni- 
tion. As a result of the Committee’s recom- 
‘i mendations the Minister of Supply has 
bout f appointed Professor J. E. Lennard-Jones, 
“3 F.R.S., of Cambridge University, to be Chief 
8") Superintendent of Armament Research, with 
708 Mr. F. E. Smith, M.I. Mech. E., of Imperial 





Chemical Industries, Ltd., to be Chief Engineer 
and Superintendent of Armament Design. 





Professor of Theoretical Chemistry in the 
University of Cambridge and Director of the 
University Mathematical Laboratory in the 
University of Cambridge, and is a recognised 
authority in the field of armament research. 
Mr. F. E. Smith was educated at Cambridge 
University, took his M.A. degree, and did 
research work under Dr. C. E. Inglis, Professor 
of Mechanical Engineering at the University of 
Cambridge. He was appointed to the engineer- 
ing staff of Imperial Chemical Industries, Ltd., 
and became chief engineer of its subsidiary 
company, Fertilisers and Synthetic Products, 
Ltd., at the Billingham works. His paper, 
delivered at the York Summer Meeting of 1936, 
on “ Plant for the Production of Petrol by the 
Hydrogenation of Bituminous Coal,” will be 
recalled. Mr. Smith is a highly qualified and 
experienced engineer, both on the theoretical 
and practical sides of engineering work, and he 
is well fitted to occupy the high position to 
which he has now been appointed. 


The French Battleship “ Richelieu ” 


THE announcement that French West Africa, 
under Governor-General Boisson, has put itself 
under the orders of Admiral Darlan raises the 
hope that the battleship ‘“‘ Richelieu,” with 
three heavy cruisers, will renounce any hostility 
to the United Nations, such as was displayed at 
Casablanca in the case of the sister battleship 
** Jean Bart.” It has been always distasteful to 
be compelled to turn the guns of the British and 
American Navies on to French warships. The 
‘* Richelieu,”” we may recall, was built at the 
Brest Dockyard and was engined by the Loire 
Company. She is the name ship of her class, the 
others being the ‘“‘ Jean Bart,”’ built at Penhoét, 
and the “‘ Clemenceau.”” The “ Richelieu ”’ was 
damaged by depth charges and torpedo attack 
by the Royal Navy during the attack on Dakar 
on July 8th, 1940. She has a normal displace- 
ment of 35,000 tons with a full-load displacement 
of 40,000 tons, and her complement of officersand 
men is about 1670. With a length of 794ft., she 
has a beam of 108ft. 7in. and a mean draught of 
26ft. 6in. The armament comprises an arrange- 
ment of eight 15in. guns in two turrets, each 
mounting four guns in pairs of two. There are 
also fifteen 6in. guns in five turrets, each having 
triple-mounted guns.. In addition, there are 
twelve 37-mm. anti-aircraft guns and twenty- 
four 13-mm. anti-aircraft guns. The armour 
includes a belt of 9in. armour plate and 8in. 
deck armour on the upper and lower decks 
combined. The total weight of the armour is 
about 15,000 tons and that of the propelling 


A Seven-Day Journal 


by such means could the man power of the 
country be utilised in the best way. With 
regard to the control of machine tools, Sir 
Percy said that he was not in favour of too much 
bureaucratic planning. He believed in the 
liberty of the individual, so long as the indi- 
vidual behaved in the proper way. The reason 
for the existence of the Machine Tool Control 
was simply to ensure that the right tools were 
available at the right time, and in the right place. 
Public opinion, however, could not be ignored, 
and he had therefore to invite the used machine 
tool trade not to pay more for things than they 
were worth, and not to make undue profits. 
In conclusion, Sir Percy paid a tribute to the 
members of the Association for the manner in 
which they had assisted him in his task. 


Joint Council of Professional Scientists 


' A Jorst Counc of Professional Scientists, 
representing over 10,000 qualified scientists, has 
been set up under the chairmanship of Sir 
Robert Pickard, F.R.S., by the Institutes of 
Chemistry and Physics in association with 
representatives of professional botanists, geolo- 
gists, mathematicians, and zoologists. The 
Council has been established to voice the 
collective opinion of qualified scientists on 
matters of public interest, to provide a liaison 
between professional organisations of scientists 
for co-ordinated action in matters of common 
interest, and in particular to concern itself with 
the utilisation of scientists to the best advantage 
in the service of the community ; the educa- 
tion, training, supply, and employment of 
scientists ; the better understanding of the 
place of scientists in the community ;. the main- 
tenance of adequate qualifications and ethical 
standards among professional scientists; and 
the supply of information and advice to public 
and other bodies on matters affecting scientists. 
The Joint Council has been established for the 
period of the national emergency, but it may 
form the nucleus of some more permanent 
organisation to facilitate the close collaboration 


between professional men and women practising 


in all branches of science. Communications to 


the Council should be addressed to Dr. H. R. 
Lang, Honorary Secretary, Joint Council of 
Professional Scientists, e/o The Institute of 
Physics, at its temporary address, The Uni- 
versity, Reading, Berks. 


“ Hydulignum” Propeller Blades 


Last week we were invited to an exhibition 


carried with two catapults 


purposes. 


to a speed of 30 knots. 
oil-fired boilers. 


Tool Merchants, 
Piccadilly Hotel on Friday last, November 
Sir Perey Mills, 


machine tool in the war effort. This, he 


was undoubtedly a war in which producti 
the factory had had to play an enormous 


continued, was for the proper use of the 


that of putting machine tools where 


should not go, because they got into wrong 
hands and man power was wasted. Sir Percy 
said that he knew that the members of the 
Association, 
machine tool trade, would do their best to see 


with their knowledge of 








Professor Lennard-Jones is the Plummer 








that the tools got into the right hands. 





machinery about 3000 tons. Four aircraft are 
for launching 
The propelling machinery is of the 
geared turbine pattern, having a designed 
output of about 155,000 S.H.P., corresponding 
Steam is raised in six 


Machine Tools and the War Effort 


In the course of a speech made at a luncheon 
of the British Association of Used Machine 
which took place at the 


the Controller-General of 
Machine Tools, referred to the place of the 


To-day the demand for machine tools was as 
great as ever, because we were now entering 
the replacement period. In pre-war days, Sir 
Percy said, machine tools were alléwed to get 
far too old. The crying need at the moment, he 


power we had got. The criticism of to-day was 


of a new type of compressed wood, termed 
** Hydulignum,”” which is being used for the 
manufacture of blades for aircraft propellers. 
The manufacturers and inventors of “ Hydu- 
lignum,” the Hordern Richmond Aircraft Com- 
pany, Ltd., have perfected this new process, by 
which veneers of birch wood, having a thickness 
of about one-thirty-sixth of an inch, are 
assembled in packs of about sixty and are then 
consolidated under heat and pressure. Before 
pressing, the veneers are treated with a special 
resin called “‘ Formvar,” having a high-tempera- 
ture softening point, lack of brittleness at low 
temperatures, and extremely durable and tough 
qualities. By a second operation the material 
is still retained under heat and pressure on the 
top and bottom surfaces, while side pressure is 
applied to increase the density of the final 
board. This has a thickness of about 1}in., and 
from this homogeneous material the propeller 
blades are cut and shaped to final dimensions. 
It is found that with ‘“‘ Hydulignum ” much 
thinner blades are possible with smaller diameter 
roots, and that vibration is damped and blade 
flutter reduced. With the introduction of 
multi-bladed propellers more blades can be 
accommodated on the hub. Methods of securing 
the blades to the hub and the use of ‘ Hydu- 
lignum”’ blades for the replacement of Curtiss 
steel blades were demonstrated. Finished 
blades for ‘“‘ Spitfire”? propellers were also 
shown, and methods of blade balancing to fine 
limits explained. 
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Historic Accidents and Disasters 
No. XVII* 


THE BRADFIELD DAM, SHEFFIELD 


|i is in the nature of things that when a 
dam fails the destruction of life and pro- 
perty is likely to be high. It is also in the 
nature of things that the technical cause of 
its failure is likely to be difficult or impossible 
to discover amidst the ruin that is wrought. 
In these respects, the disaster which befell 
the Bradfield—or Dale Dike—dam_ near 
Sheffield on the evening of March 11th, 1864, 
is typical of many another similar mishap 
which has occurred since that date. When 
it burst, it released a flood of water which, 
sweeping down the valley with a speed 
beyond the power of a horsed messenger to 
equal, drowned 238 people without warning 
and destroyed property estimated in value 
at £400,000. Contemporary opinion failed 
to reach a unanimous verdict on the cause 
of the disaster. Many engineers whose 
names are famous in the annals of our pro- 
fession studied the facts and expressed their 
views on them. In the end, opinions divided 
along two wholly divergent lines. One school 
held that there had been a landslip in the 
ground beneath the dam, and _ thereby 
exonerated from blame all who had been con- 
cerned with the building of the dam. The 
other school thought that the disaster was 
attributable to the laying of two outlet pipes 
beneath the dam and the erosion produced 
by leakage from, or along, them, thereby 
laying the blame very pointedly on the 
designer and contractor. 

The Bradfield dam was an earthen em- 
bankment with a puddle core. Earthen dams 
or embankments are the most ancient form of 
structure used for the impounding of water. 
In India and Ceylon many thousands of them, 
some of huge length, are to be found, mostly 
in ruips or out of use, but a few still in 
service after a life of 500 years or so. Many 
of these ancient Indian dams are, or were, 
of a low height, say, 30ft. or less, but in 
Ceylon there are examples extending to 
more than 100ft. high. They are composed 
of homogeneous banks of earth, with, gener- 
ally, a stone revetment on the upstream 
slope. Dams of this type can be successfully 
and economically constructed if there is avail- 
able near the site a sufficient quantity of 
earth or gravel containing the requisite 
percentage of clay to make the embankment 
water-tight. 

When sufficient clay-bearing material is 
not available, the designer of an earthen dam 
may resort to one of three alternatives. He 
may construct a bank of semi-pervious earth 
and rely for water-tightness upon a central 
core or wall composed of clay puddle— 
commonly a gravel containing up to 20 or 
30 per cent. of clay. Alternatively, he may 
elect to place the water-tight puddle, not 
at the core of the dam, but on the upstream 
slope. Thirdly, he may construct an earthen 
embankment with a central core wall of 
masonry instead of puddle. In these alter- 
native methods of constructing an earthen 
dam, the function of the earth portion or 
portions is primarily to support the impervi- 
ous puddle or masonry portion without which 
support the impervious portion would be 
incapable of withstanding the pressure of 
the impounded water. In addition in the 
puddle core type, and, to a lesser extent, in 
the masonry core type, the earth portions 
should be formed in such a way as to exclude 
as far as possible water from reaching the 

* No. XVI appeared November 6th, 1942. 





impervious core, either from the upstream 
side or in the form of rain falling on the down- 
stream slope and percolating inwards. 

Much therefore depends upon the manner 
in which the earth portions are laid and com- 
pacted. Generally, in modern practice, the 
earth is laid and compacted in thin layers— 
as thin as 6in. frequently—the compacting 
being performed by means of rollers drawn 
repeatedly over the material. Within the 
past fifty years or so the process known as 
hydraulic filling has been widely adopted, 
particularly in the United States. In this 
process the material for the construction of 
the dam, including both the pervious and 
impervious portions, is excavated, trans- 
ported to the site, and deposited in position 
entirely by means of hydraulic sluicing. 

Disasters to earthen dams have been 
numerous. The worst on record was that 
which occurred to the dam across the Little 
Conemaugh River at Johnstown, Pennsyl- 
vania, on May 31st, 1889. This dam was 
constructed of compacted earth on the up- 
stream side, and mainly of stone on the 
downstream side. Following a rain storm of 
unprecedented severity, the spillway proved 
insufficient, the water rose until it overtopped 
the dam and the crest was washed away. 
Thereafter the water cut a channel through 
the embankment and ultimately the dam 
burst. Although some 34 hours elapsed 
between the instant at which the water began 
to flow over the crest and the bursting of 
the dam, over 2000 lives were lost as a result 
of the disaster. In this case the cause of the 
mishap is exceptionally clear. In the case 
of the Bradfield, or Dale Dike, disaster, the 
cause cannot be stated with precision, 
although we may now feel considerable 
certainty concerning it. 

No drawing of the Bradfield dam exists, 
so far as we can discover, but the leading 
dimensions have survived in sufficient detail 
to enable us to reconstruct its cross section 
with fair accuracy. At its highest point the 
dam rose 95ft. above the original surface of 
the valley. It was 12ft. wide at the top and 
500ft. wide at the base, both slopes having 
the same inclination of 2} to 1. The puddle 
core tapered from a width of 4ft. at the top 
to 16ft. at the foot. Originally it was 
intended that the core should extend 10ft. 
into the ground, but, on excavating the 
trench for it, it was found that impermeable 
rock was not reached at that depth. The 
trench was therefore carried down to a depth 
of 60ft., where impermeable rock was en- 
countered. The two 18in. diameter cast iron 
outlet pipes were laid in a trench, 9ft. or 
10ft. square in cross section, excavated 
beneath the base of the dam. Within this 
trench the pipes were embedded in puddle 
to a thickness of 18in. above and below them, 
the upper portion of the trench—about half 
its depth—being filled in with gravel. Pre- 
sumably this gravel gave place to puddle 
where the trench crossed the core. At a 
point approximately 100ft. on each side of 
the core, the bottom of the pipe trench was 
sloped down to meet the level of the foot of 
the core trench. Puddle was placed in these 
sloping portions beneath the pipes. 

The Bradfield dam was one of three for the 
construction of which in the hills around 
Sheffield parliamentary powers had been 
secured by the Sheffield Waterworks Com- 
pany in 1853. That company already owned 
a number of reservoirs in the neighbourhood 





of the city. The main object of the Bradfield 


dam was to enable the company to fulfil jx 
statutory obligation to supply compensation 
water at the rate of 10 cubic feet per scconq 
for the whole twenty-four hours of each day 
to the mills and waterwheels on the Rive 
Loxley. It formed, together with the side, 
of the valley across which it ran in a straight 
line for a length of } mile, a reservoir havi 
a surface area of 78 acres, and received the 
run-off from a gathering ground of about 
43,000 acres. Mr. J. T. Leather, of Leeds. 
was the company’s consulting engineer, and 
Mr. John Gunson was its resident engineer 
for the construction of the dam. The con. 
tractors were Craven, Cockayne and Foup. 
tain, of Leeds. The dam was estimated to 
contain nearly 400,000 cubic yards of earth, 
and was designed to impound 114 million 
cubic feet of water. 

The contract for the construction of the 
dam was let in 1858, but on trial holes being 
sunk at the intended site it was found that 
there had been a disturbance of the strata. 
Accordingly, Mr. Leather selected another 
site higher up the valley, and there work was 
begun in January, 1859. The material for 
the construction of the embankment. was 
obtained from the valley above it, and con. 
sisted of stone, clay, shale, and earth. Its 
removal stripped the site of the reservoir 
down to rock surface. As already noted, the 
puddle trench had to be carried down to a 
depth of about 60ft. below the surface of 
the ground—instead of the anticipated 10ft. 
—before a water-tight foundation could be 
obtained. During the excavation and pudd- 
ling of the trench trouble was caused by the 
inflow of water into it from its sides. This 
inflow came from a fault in the strata about 
100 yards above the embankment, and was 
kept down by means of two steam pumps 
until the puddle core reached a height suft- 
cient to dam it. The inflowing water was 
clear, but was strongly impregnated with iron 
and sulphur. It may be noted that this 
inflow of water into the trench occurred 
during the early stages of the work before the 
site of the reservoir was ‘stripped down to 
rock level to provide material for the em- 
bankment. The percolation of the water 
through the strata would almost certainly 
be increased by the removal of the over- 
burden. This fact does not seem to have 
caused any misgiving. The puddled trench, 
it was argued, was provided for the express 
purpose of sealing the flow through the strata 
beneath the embankment, and even if the 
porosity of the ground above it were increased 
by the stripping of the overburden, the puddle 
trench would still fulfil its duty. It does not 
seem to have occurred to anyone that the 
water-tight foundation for the trench found 
at a depth of 60ft. might not remain water- 
tight after the reservoir site had been stripped 
and a head of 95ft. of water placed upon it. 

The two 18in. cast iron outlet pipes 
beneath the embankment were laid in lengths 
of 9ft., spigoted and socketed and jointed 
with lead. The valves were placed at the 
lower ends of the pipes. Hence, when the 
valves were closed the pipes were subjected 
internally to the full hydrostatic pressure of 
the impounded water. It was realised that 
in this condition the pipes would be called 
upon to bear a force acting to pull them 
apart at the joints. To meet this contin- 
gency the sockets were cast with conical 
bores, the largest diameter being inwards, 
the idea being that the lead would act like 
a wedge and would not be squeezed out. The 
sockets were 6in. in length and the lead pack- 
ing occupied within them a length of 3in 
or 4in. We possess no information as to 
the manner in which the lead was packed into 
the conical annulus between the sockets and 
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implied that the spigot ends were flanged 
and that the lead was caulked up against 
the flanges. No collars were cast externally 
on the pipes, a practice employed elsewhere, 
even at that date, to restrict any flow of 
water along the outside of the pipes. It was 
maintained that the sockets themselves were 
of sufficient diameter to take the place of 
collars for this purpose. 

The object of sloping the pipe trench 
downwards to the depth of the puddle trench 
from points about 100ft. from each side of 
the core was explained by Mr. Gunson, the 
resident engineer, at the coroner’s inquest 
which followed the disaster. His explana- 
tion was not very lucid, but we gather that 
he was concerned about the possibility that 
if the puddle sank in the core wall trench, the 
two pipe lengths crossing the trench might be 
inflected to a damaging degree. He therefore 
sloped the pipetrench downwards in order that 
the deflection might be distributed more or 
less uniformly over some two dozen of the 
pipe lengths. This arrangement of the pipes 
appears to have been adopted entirely on Mr. 
Gunson’s initiative, and not upon that of 
Mr. Leather, the consulting engineer. There 
were undoubtedly numerous departures from 


round one end of the dam and clear of it. 
Invariably the valves controlling the dis- 
charge are placed at the upper end of the 
pipes or culverts. 

An important point brought out in the 
course of the coroner’s inquest on the victims 
of the Bradfield disaster related to the 
manner in which those portions of the 
embankment outside the puddle core were 
formed. According to the specification, the 
matérial was to be deposited in layers not 
more than 3ft. in thickness before being com- 
pacted. It was stated in evidence that 
actually the layers were of twice that thick- 
ness at least. Even in those days, it was 
recognised that layers 3ft. or so thick could 
not be properly compacted. One authority, 
Mr. Leslie, of Edinburgh, went so far as to 
prescribe 6in. as the maximum permissible 
thickness of the layers. Criticism was also 
directed towards the method of compacting 
the layers adopted by the contractors for the 
Bradfielddam. They relied, it seems, entirely 
upon the weight of the railway wagons which 
brought the material to the site, and which 
ran on rails laid on the surface of the layers. 
It was contended that if carts had been used, 





as was commonly the case, they would have 
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DIAGRAMMATIC SECTION OF THE BRADFIELD DAM 


the original specification and plan. Had the 
core wall trench been made only 10ft. deep as 
at first intended, it would have had the same 
depth as the pipe trench, and there would 
have been no occasion to consider the possi- 
bility of excessive localised sinking of the 
puddle. When it was found necessary to 
carry the core wall trench to a depth of 60ft., 
Mr. Gunson, it would seem, felt free to modify 
the pipe trench in the manner described. 
An alternative to the sloping of the pipe 
trench would have consisted of supporting 
the pipes where they crossed the core wall 
trench on a masonry or brickwork pier rising 
from the bottom of the core wall trench. Mr. 
Gunson, however, was doubtlessly aware that 
this plan had been tried elsewhere—for 
example, by his fellow-townsman, Mr. 
Matthew Jackson, when serving as chief 
engineer of the Melbourne waterworks—and 
that the result had been disastrous. 

Modern practice—in large measure the 
outcome of the lessons taught by the Brad- 
field disaster—follows two alternative plans 
for handling the discharge from a dam. If 
the pipes are run beneath the embankment, 
they are housed within a stone or brickwork 
culvert which relieves them of all the super- 
incumbent load and permits them and their 
joints readily to be inspected. Alternatively, 
the discharge is delivered through a tunnel 
or culvert constructed in the side of the valley 








moved randomly over the surface of the 
layers and that the compaction would have 
been uniform instead of being concentrated 
on those portions of the layers immediately 
beneath the rails. One witness asserted that 
as a consequence of the method followed in 
forming the embankment the portions out- 
side the puddle core were “‘as porous as a 
sieve.” 

The coroner’s inquest was the only inquiry 
which followed the disaster. In addition to 
Mr. Leather and Mr. Gunson, evidence was 
given by Mr. Matthew Jackson—already 
mentioned—by Mr. R. Rawlinson, a Govern- 
ment engineer, and by Mr. Nathaniel Beard- 
more, appointed by the Board of Trade to 
assist Mr. Rawlinson. For information con- 
cerning the actual incidents of the disaster 
we have to depend almost entirely on the 
evidence of Mr. Gunson, for he was the only 
one of the witnesses who was in the neigh- 
bourhood of the dam on the fatal day. 

The filling of the reservoir was begun in 
June, 1863. The level rose gradually and 
just before the disaster on March 11th, 1864, 
the water was within 3in. of the top of the 
weir or spillway. The weather during the 
fortnight immediately preceding the cata- 
strophe was exceedingly wet and windy, so 
much so that all the low country in the East 
Riding of Yorkshire had been inundated. On 
the fatal day a gale was blowing, with the 








wind coming down the valley. During the 
afternoon Mr. Gunson made a close study of 
the effect of the wind and the waves on the 
embankment. He did not cross it because 
of the spray blown up by the waves, but from 
one side he satisfied himself that the em- 
bankment was behaving satisfactorily. He 
returned home without feeling any anxiety, 
but soon received a message giving him the 
alarming news that a crack had been dis- 
covered in the embankment. He hastened 
back and examined it by lantern light. The 
crack, he found, extended longitudinally 
about 10ft. or 12ft. from the top of the 
embankment, measuring down the slope. 
He could just get his fingers into its width, 
but he was unable to determine its length. 
The conclusion he reached was that it was a 
surface crack. The wind and waves playing 
all the afternoon against the upstream face 
had, he argued, loosened the material of the 
inner slope near the top, with the result that 
the puddle wall, deprived of its full support, 
had tilted forward, thereby causing the 
crack in the downstream face. He therefore 
concluded that all danger would be averted 
if the water could be lowered below the level 
of the crack. To that end he ordered the 
workmen to blow away the upper stones of 
the “‘ by-wash ” with the object of providing 
an opening 60ft. long to facilitate the escape 
of the water. Before the shot could be fired 
the embankment burst. Only the nearest 
residents could be warned of the flood about 
to descend the valley. It was estimated 
afterwards that 3} million tons of water 
escaped from the reservoir in the’ course of 
three-quarters of an hour. 

The inquest was held not only under the 

shadow of the immediate disaster, but in full 
knowledge of the fact that in the same neigh- 
bourhood the Agden dam was being con- 
structed in precisely the same manner to the 
same plans by the same engineers and con- 
tractors. The coroner at times displayed 
considerable indignation and impatience, 
and expressed his fear that there would be 
another disaster at Agden. On one occasion 
his feelings carried him away so far as to 
bring down upon him a reproof from his own 
jury. 
2% Leather, naturally, would not admit 
that the dam was in any way faulty, either 
in design or construction. He maintained 
that the disaster had been caused simply and 
entirely by a slip of the land in the neigh- 
bourhood of the embankment or imme- 
diately beneath it. Mr. Jackson, Mr. Rawlin- 
son, and Mr. Beardmore, while admitting the 
possibility of a landslip, advanced the alter- 
native suggestion that under unequal settle- 
ment of the embankment the outlet pipes 
had been drawn at the joints, and had ceased 
to have all-round water-tight contact with 
the puddle in which they had been embedded. 
Either by escape from the pipes or by seepage 
through the pervious upper slope, water had 
found its way along the outside of the pipes 
to the downstream slope, loosening its 
material at the base and depriving the puddle 
core of support over practically its whole 
height. Mr. Rawlinson was emphatic in 
describing the laying of the pipes beneath the 
embankment and upon an artificially formed 
and compressible material as a “ most fatal 
mistake.” 

The jury in its verdict found that “in our 
opinion there has not been that engineering 
skill and that attention to the construction of 
the works which their magnitude and import- 
ance demanded.” It added that “the 
Legislature ought to take such action as will 
result in a governmental inspection of all 
works of this character and that such inspec- 
tion ought to be frequent, regular, and suffi- 
cient.”’ It cannot be said that this verdict 
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is very helpful in assigning the true technical 
cause of the disaster. It was, however, clearly 
influenced by the views expounded by Mr. 
Jackson and Mr. Rawlinson. 

Much sympathy was subsequently ex- 
sed, for Mr. Leather and much criticism 
ed upon Mr, Rawlinson. In our own 

columns we gave vent to statements con- 
= cerning Mr. Rawlinson’s experience and 
ability which in similar circumstances to-day 
—with an eye on the law of libel—we would 
hardly dare to print. Behind this criticism 
of him there is clear evidence of a general 
resentment against his appointment by the 
Home Secretary as a “ Government engi- 
ner,” With power to criticise engineering 
works and to interfere in inquiries into 
disasters resulting to them. The coroner’s 
jury obviously approved of the principle 
of governmental inspection, but engineers 
generally resented it. 

The Sheffield Waterworks Company was 
placed in a difficult position by the disaster 
and the uncertainty which prevailed as to its 
causo. It therefore appointed a committee 
of well-known engineers (Messrs. Simpson, 
Hawkesley, Bateman, Fowler, and Harrison) 
to study the subject and report upon it. This 
committee, no doubt much to the satisfac- 
tion of the waterworks company, unani- 
mously came to the conclusion that a landslip 
in the ground immediately to the east of the 
embankment and extending beneath a portion 
of its outer slope was the only cause to which 
the disaster could rightly be attributed. The 
only factual evidence in support of that 
opinion which it mentioned in its report was 











the “unmistakable proofs of the recent 
movement of the ground” on which two 
cottages near the dam stood. 

Mr. Rawlinson refused to accept this 
opinion. He proceeded to collect reports 
from another no less eminent body of engi- 
neers versed in the construction of dams and 
reservoirs. Each of these authorities—James 
Leslie, of Edinburgh ; David Stevenson, also 
of Edinburgh ; John Murray, of Sunderland ; 
Henry Conybeare; Peter W. Barlow; Sir 
John Rennie ; and Charles Vignoles—separ- 
ately attributed the disaster to faults in the 
design and execution of the work. In par- 
ticular, they were united in condemning the 
laying of the outlet pipes beneath the em- 
bankment in the manner we have described, 
and the procedure followed in laying and 
compacting the earth slopes. 

Modern opinion can hardly hesitate to 
decide on which side the truth most probably 
lies. To attribute the disaster to a landslide, 
on the strength of one slender piece of circum- 
stantial evidence, savours too much of special 
pleading to be readily acceptable. Moreover, 
if we agree with that explanation, we are 
virtually committed to endorsing the accom- 
panying view held by Mr. Leather and his 
supporters that the dam was perfect in design 
and construction. If it were perfect, then 
modern practice in the construction of earth 
dams, developed as a result of experience 
during the years that have intervened since 
the disaster, must be strangely at fault, for 
in half a dozen vital respects it is at variance 
with the principles and practice exemplified 





by the Bradfield dam. 











THE Port or GENOA 


HE Port of Genoa is not only the largest 
port in Italy, but is also the largest and 
most important port of the Mediterranean 
Sea. Along with the port of Naples and 
Sicilian ports, it has been playing a great 
part in maintaining the flow of supplies from 












Germany and Italy for the prosecution of the 





Air Force Targets 


No. XXX—(Continued from page 338, October 23rd) 


Axis campaigns in Libya and North Africa. 
Since the opening of the Allied offensive in 
North Africa, the town of Genoa and its 
port have been heavily bombed by the Royal 
Air Force no less than six times. On each 
occasion our bombers, consisting almost 
entirely of “‘ Stirlings,” ‘‘ Halifaxes,” and 
‘* Lancasters,” had to make a journey of well 
over 1500 miles, flying over occupied France 


and, crossing the Alps in both directions at a 
height above 17,000ft. Although bad weather 
was met with on occasion on one or more of 
the six raids, the weather over the target was 
generally good, and with the aid of clear 
weather and flares the unforgettable outline 
of the great port was clearly seen. The raids 
were remarkable for the intensity of the 
bombing, and high-power bombs of 4000 lb. 
and 1000 lb. were freely employed along with 
large numbers of incendiaries. The total 
bombing time for the whole of the six raids 
was only 2} hours, but the damage done is 
very large, as will be seen from the accom- 
panying Air Ministry photograph showing 
the totally devastated areas in black, no 
account being taken of the lighter damage 
sustained. Many successful reconnaissance 
photographs have been taken, and in one of 
heaviest raids a cinematograph film was 
run off by members of the R.A.F. film unit, 
and has been recently released for public 
exhibition. 

A feature of these raids has been the small 
losses which have been sustained ; on three 
occasions all the aircraft returned safely, 
while the combined losses of machines in the 
three other raids only amounted to twelve 
aircraft. 


DAMAGE CAUSED 


An analysis of the six raids shows that the 
burnt and destroyed areas in the town and 
port are so large and so many that it is useless 
to attempt to give full details of the damage 
inflicted. Seen from a height above the 
town, the impression is gained that about 
half the town has been destroyed, while in 
the port itself, especially in the region of the 
inner harbour and the eastern side, much 
damage has been done. The main harbour 
targets included the Ansaldo fitting-out 
basin on the Old or Veccia Mole, and the 
group of four dry docks on the Giano Mole, 
on which many of the workshops and sheds 
were gutted by fire and hits obtained on the 
ships lying inside the docks and between 
them. The liner ‘‘ Roma,’ it is stated, 
received two hits, while she was in course of 
conversion into an aircraft carrier. At 
another pier the motor liner “ Augustus ”’ 
was lying, and she had one of her funnels 
split in half and sustained serious damage to 





her upper decks and superstructure by fire. 
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Each of these vessels has a gross tonnage of 
over 30,000. 

The reconnaissance photograph we repro- 
duce clearly indicates that a great part of 
the administrative and commercial centre of 
the town and its port has been wrecked. 
The damage to warehouses is considerable, 
and it is stated that some of the few remaining 
structures in the port are the silos in which 
grain for Switzerland is stored. On the 
engineering side, 7 acres in the fitting-out 
establishments of the Ansaldo firm have been 
wrecked, while on the main works at Sampier- 


siderably in recent years and surpassed 
the peak figure of 1928, when 150,000 
passengers were dealt with and over 8,500,000 
tons of goods handled. 

The port of Genoa is mainly exposed to the 
storms coming from the south or south-west, 
and waves up to 6 m. in height have to be 
faced. As will be seen from the plan, the 
harbour is protected by three outer works, the 
Prince Umberto and the Duke of Galliera 
moles, which extend from the western, break- 
water near to the Polcevra River at Sampier- 
darena, to the final extension of the Galliera 











{[BRIGNOLE RAILWAY STATION 


darena, the position of which is not shown on 
our map, several direct hits were obtained. 

Transport in the town and in the port area 
has been deranged and in many cases 
stopped for some time to come. The lack of 
small craft in the bombed port is, it is stated, 
particularly noticeable. It has been directly 
caused by the large number of small ships 
which have been sunk. Two of the main 
railway stations, the Brignole Station on the 
east side of the town and the main railway 
station, have been badly damaged by fire, 
while some damage has been done to the 
two maritime stations and landing piers in 
the inner harbour. On the road transport 
side, in addition to many blocked streets, hits 
were obtained on the lorry park to the north 
of the port and the motor roads leading to the 
Po valley. Enough has been seid to indicate 
the serious damage inflicted, which has 
made the port unusable as a further supply 
base and severely shaken the morale of its 
600,000 people, some 30,000 of whom have 
had to be evacuated. 


Port DESIGN AND LaAy-ouT 


The plan of the port, which we reproduce, 
shows the lay-out as it was about the begin- 
ning of the 1930s, and from the recon- 
naissance photograph recently taken it would 
appear that most of the planned works were 
completed. The drawing shows the horse- 
shoe shape of the older part of the harbour 
and its extensions on the western side in the 
direction of the suburb of Sampierdarena. 
Plans prepared by Ing.-Doct. Ariberto 
Albertazzi, the Director of Port Works, 
contemplate an extension of the commercial 
harbour in the direction of Sestri Ponente, 
with the object of serving the commercial 
interests of the port and the shipbuilding 
and ship-repairing interests of the Ansaldo 
company. 

The traffic of the port increased con- 








mole, which reaches to a point almost oppo- 
site to the Caghi mole. The two long moles 
run almost parallel to the coast and enclose 
four large basins with available water depths 
of 10m. to 20m. On the eastern side 
there are four graving docks, near to the 
Gaino mole and the Guardiano mole, which 
runs northward at right angles to it. The 
smaller docks are on the inside of the mole, 
and outside there is the large graving dock, 
which has only been completed in recent 
years and has a capacity for dry docking the 


It has a length of 350 m., a width of 40 m, 
and a depth of water over the entrance jlj 
of 12-50 m. Provision is made to shorten the 
dock by dividing partitions, so that it can be 
economically employed for smaller ships, 
Around this dock area and in the neighbour. 
hood of the Veccia or Old Mole, the main 
repairing works of Ansaldo and other firms 
are centred. A general view of this area, 
including the harbour for small ships and 
yachts, is given in one of the engravings we 
reproduce on page 434, for which we are 
indebted to Dr. Brysson Cunningham, the 
editor of our esteemed contemporary, 7'he 
Dock and Harbour Authority. 

In the inner harbour, mention must be 
made of the two landing piers, the Ponte dej 
Mille and the adjoining Ponte Andrea Doria, 
which form the maritime station of Genoa 
and are admirably designed to deal with 
the largest liners using the port. A view of 
this part of the harbour, showing the Ponte 
dei Mille pier, is reproduced on page 434. 
The maritime station consists of a triple block 
of buildings, three stories in height, with 
interconnecting passages and having a frontal 
esplanade at first-floor level. Arrangements 
are made to deal with third-class passengers 
at the quay level, and with the first and 
second-class passengers on the first upper 
floor. A feature of the design is the massive 
and well-appointed customs hall, which has 
a length of 164ft., a breadth of 36ft., and is 
lighted from the roof. There is a fixed double 
row of benching in the centre of the room, 
which is carried on stout ornamental pede- 
stals. The maritime station is connected 
with the main station by means of an elevated 
roadway. At the side of the Ponte dei Mille 
pier and also connected to it by the high- 
level viaduct is the Ponte Andrea Doria pier, 
which received some bomb damage. 

At the New Mole warehouses and sheds 
have been constructed, and at this part of 
the harbour adjoining the Victor Emmanuel 
Basin III, was the oil fuelling installation 
which was burnt out and damaged. 

The No. III Basin is specially equipped for 
the handling of coal imports, and in all some 
3170 m. of berths are provided, with some 
forty coal elevators, each designed to handle 
about 50 tons of coal per hour. A large area 
of land is available at this part of the port, 





largest liners and naval ships using the port. 








which, for the most part, has been gained by 
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wtting away the hill of San Begnino, which 
formerly divided the old port from Sampier- 
darena. The material thus obtained was used 
in the various port works, and was supple- 
mented by supplies of rock from a neighbour- 
ing quarry. It may be briefly mentioned that 
the quay walls are of the artificial block 
type, except for a few short sections of 
quays which were constructed under com- 
pressed air or with reinforced concrete 
caissons filled with pozzuolanic concrete. In 
generzl, the outer harbour protection works 
are of a mixed type, formed mostly with a 
vertical wall of cellular or cyclopean blocks 
founded on a rubble mound. The old 
Galliera mole has a sloped structure for 
300 m. of its length. In conclusion, mention 
must be made of the westerly extensions to 
the port, first known as the Benito Mussolini 
Basin and later named the “ 28th October ” 
Basin. Practically all these basins have 
now been completed, and provide in all 
five large jetties with a total of 5300 m. 
of quays. In this part of the harbour 
a seaplane base has been constructed 
with provision for the dry-docking of sea- 
lanes. 

"hor the provision of the electric current 
and the heating of the dock and harbour 
buildings a new power station has been built 
near the San Giorgio bridge at the 28th 
October Basin. It is operated by the Sub- 
alpine Electricity Supply Companies, and is 
intended to give support to the water power 
stations in the North of Italy when the 
supply of water is short. The area set apart 
for the power station is some 17,000 square 
metres, and the complete buildings cover an 
area Of 275,000 square metres. The first 
sets of steam turbines installed have a 
designed output of 50,000 kW, and room is 
left for the installation of plant up to three 
times that output. From the power station 
there are 60,000-volt and 120,000-volt over- 
head lines to the switching and distribution 
station at Arquata. In developing this part 
of the port attention was paid to the needs of 
road transport, and besides a large lorry park, 
4 main trunk road was constructed, joining 
the port with the two main roads in the Po 
valley, from Serraville Serivia towards the 
cities of Milan and Turin. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, September 12th. 


Expansion of Iscor 

Provision will be made in next year’s 
Union Budget to increase the capital of Iscor 
(South African Iron and Steel Industrial Cor- 
poration) by £6,500,000. All the new shares 
will be taken up by the State. At the last 
session of Parliament an Act was passed 
enabling the Corporation to increase its capital 
by £6,500,000 to £12,000,000. The additional 
capital is required for expansions which have 
already been taken in hand. The £6,500,000 
has been calculated against par and the Govern- 
ment may have to vote a larger sum of money 
as Iscor shares have appreciated. Until Parlia- 
ment has voted the money Iscor will finance 
the expansion by using its loan powers. The 
additional capital will be used as follows :— 
Mining development, to increase the supply of 
ore, £800,000 ; a third blast-furnace, £1,000,000; 
a steel foundry, £1,600,000 ; a factory for the 
manufacturing annually of 40,000 tons of 
fencing material, baling, and other wire, 
£500,000; the erection of a plate mill, 
£1,250,000; the purchase of new premises, &c., 
£650,000 ; hospitals, offices, workshops, &c., 
£835,000. When the Iscor plarit was erected its 


now between 300,000 and 350,000 tons a year, 
and it is hoped to increase the output to 
400,000 tons a year. When the additions have 
been completed the output will rise to 650,000 
tons a year, or about two-thirds of the Union’s 
pre-war requirements. Details of the additions 
being made have already appeared in THE 
ENGINEER. 

The Corporation is also building an entirely 
new steel works near Vereeniging. This under- 
taking, of which details have also been furnished, 
will have an output of 100,000 tons per 
annum when completed, which, owing to the 
difficulty in obtaining required materials, &c., 
from overseas, is not likely to be for years to 
come, although it has been possible to complete 
some departments, such as the heavy plate 
mill. But now only goods with priorities of 
from 1 to 5—which means only goods required 
for the war effort—can be imported. It may be 
mentioned here that to increase Southern 
Rhodesia’s war effort the Rhodesian Iron and 
Steel Commission was appointed to take over 
the Rhodesian iron and steel works at Bulawayo 
on August Ist and conduct it as a public utility 
concern. 


Rubber Research in the Union 


Efforts are being made by the Govern- 
ment and the Controller of Rubber to exploit 
the landolphia vine in North Zululand, and 
three species of the euphorbia in the Eastern 
Province of the Cape are mentioned by the 
Controller of Rubber. A Government survey 
party is at present carrying out extensive 
investigations in Zululand, and latex and resin 
are being extracted from the euphorbia in 
laboratories. These substances will be sub- 
mitted to experts for examination. All work 
on the production of indigenous rubber in 
South Africa, it is stated, has now been central- 
ised through the Rubber Production Research 
Committee, which supervises and controls all 
research work and is able to co-ordinate data 
which has not before been possible. An 
impression has gained ground that all that was 
necessary was to collect the rubber in the 
Union, as was done in Malaya. Unfortunately, 
the problem is not so simple of solution. 

In South Africa the rubber has to be obtained 
in suitable form for manufacture. In the past 
the private companies which exploited the 
landolphia vine and euphorbia tree were not 
faced with the problems of to-day. The yields 
from those sources were sent overseas, as there 
was no demand in this country, and no rubber 
factories of any consequence. 

Records of the tests carried out on the South 
African latex by overseas concerns were not 
very encouraging. Since efforts were made to 
exploit alternative supplies of rubber in the 
Union it has been found that a great deal of 
research is necessary, both in regard to the 
landolphia and euphorbia. The landolphia is a 
vine which grows in dense, forests in North 
Zululand and through Mozambique to Central 
Africa. Although the rubber from this vine is 
of high grade and good quality, climatic con- 
ditions are an obstacle. The Government’s 
efforts are mainly centred on getting this rubber 
in the purest possible form. As for the euphor- 
bia, it is explained that there are about 120 
different species, all of which yield latex con- 
taining rubber of varying quality. All euphor- 
bias have a very high proportion of resin, which 
is detrimental to the quality of the rubber and 
has to be separated. Reports available dated 
back some fifteen years and were rather dis- 
couraging about both rubber and resin. In 
view of this the Rubber Production Research 
Committee has decided to concentrate initial 
research on euphorbia of three main speciés 
found in Natal and in the Eastern Province. 
There is plenty of latex available, but the bottle- 
neck is the process of extraction. The public 
should not expect the production of appreciable 
quantities of euphorbia rubber for a long while. 
The research particularly is taking a great deal 
of time, and quite apart from that the necessary 
production plant has to be built. It is neces- 
sary to think in hundreds and thousands of 
tons of rubber to make rubber production a 
practicable industrial proposition in South 
Africa. For that reason it will be wise to keep 





capacity was 180,000 tons of steel a year. It is 


easy optimism in check. 


Railcar Oil Engines in the 
Argentine* 
By C. R. PARKER 
(Continued frem page 428, November 20th) 


Crankshaft Vibration Dampers.—A sectional 
view of the vibration damper is shown in 
Fig. 15. Slipping should commence with a 
torque of 143 kilos.-metres applied at the fly- 
wheel periphery. It is found in practice that 
the torque to produce slipping increases con- 
siderably with running, due to clogging with 
dust worn from the ‘“ Ferodo ”’ frigtion linings 
Frequent dismantling and cleaning is the only 
known remedy, but, as circumstances permit, 
trials with ventilation holes to allow the dust to 
escape will be made. The correction of the 
spring tensions by fitting shims is a laborious 
and costly operation which involves a large 
amount of dismantling and _ trial-and-error 
adjustments. Consideration is being given to 
fitting spring-adjusting screws to facilitate this 
work. The rapid wear of the friction linings is 
believed to be due to the amount of work 
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Fic. 15—Section of Crankshaft Vibration Damper 


imposed on the dampers by the wide range of 
engine speeds. 

Crankshaft Main Bearings.—The main bear- 
ings consist of lead-bronze bottom halves and 
lead-bronze Babbitt lined top halves located in 
steel housings of the inverted: type, fastened to 
the crank case by studs. As previously men- 
tioned under the heading of ‘ Crankshafts,”’ 
the bearing assemblies have a definite tendency 
to loosen, and, once loose, the housings soon 
hammer their way into the light alloy seatings, 
aggravating matters still more. The only 
remedy for this difficulty appears to be atten- 
tion at partial overhauls. This is unfortunate, 
because once all other details of the engine can 
be made to run for longer periods, it is probable 
that this defect will become the basis of the 
established kilometrage between partial over- 
hauls. ; 

At general overhauls the bearings are 
renewed, the new shells being fitted in the 
housings with an interference at the shim joints 
of 0-08 mm., and then fine-bored to crankshaft 
journal diameter plus 0-14 mm. A jig is used 
for the boring operation which can be seen on 
the right of Fig. 16. The bearing seats in the 
crank case are faced and trued up to specially 
constructed straight edges. In cases where 
small main journals have to be dealt with, the 
respective bearings are bored separately with 





* Joint meeting, Diesel Engine Users Association and 





Institution of Locomotive Engineers, November 5th, 
1942.—Abstract. 
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the same jig setting. To ensure zero flexure 
in No. 8 crank web with the fly-wheel in position, 
No. 9 bearing is raised 0:03 mm. by a shim in 
the jig when boring. This ensures No. 9 bear- 
ing being high when assembled in the crank 
case. This method of fitting has proved remark- 
ably satisfactory. Actually the jig was only 
intended as a temporary measure, while a long 
boring bar to bore the bearings in position was 
being prepared. Owing to the good results 
obtained with the jig, through boring with 
the bearings in position will not be required. 

At partial overhauls, the main bearing clear- 
ances are checked by the lead wire method and 
adjusted by varying the shim thickness. 
Flexure readings after adjustment are usually 
satisfactory, but when found otherwise due to 
one or more of the bearing housings having 
sunk into the crank case, all the bearings are 
hand scraped to obtain alignment. Ground 
mandrels have been prepared to facilitate this 
work. The cracking of the Babbitt linings in 
the top halves sometimes occurs, particularly 
on the thrust bearing. This has never caused 
difficulty in service, and only on rare occasions 
‘is it necessary to change a shell at partial over- 
haul. In cases where small pieces of the liming 
can be lifted out, repair by soldering is satis- 
factory. 

Big-end Bearings.—The big-end bearings, 
which consist of lead-bronze shells, have given 
considerable trouble, and are responsible for 
an enormous amount of consequential damage. 
Satisfactory running depends on ample oil 
circulation for cooling. Should the oil pressure 
fall much below 3-0 kilos. per square centi- 
metre on the engines in question, the big ends 
have a tendency to overheat, which, in turn, 
causes the shells to loosen in the connecting- 
rods. When loose, fracture and final collapse 
follows. The bearing temperatures are also 
closely associated with working clearances. 
Fig. 17 shows a collapsed bearing and the corre- 
sponding connecting-rod. 

Bearings examined in the various stages 
approaching failure have in all cases shown signs 
of temporary overheating. Occasionally the 
crank pins have been slightly blued, but in all 
eases of slackness in the connecting-rods the 
tips made of tin on the shims have been melted 
off, proving overheating has occurred. Renewal 
of the bearing shells at each general overhaul 
is necessary and extremely accurate fitting is 
essential. The shells are fitted to the connect- 
ing-rod and cap with a shim joint interference 
of 0-15mm. They are then assembled and fine- 
bored to the corresponding crank pin diameter 
plus 0-12 mm. The jig which also serves for 
the small ends, the control of alignment, and 





the effective connecting-rod length can be 
seen at the left of Fig. 16. The bearing surfaces 
receive no further attention. This method is 
economical, leaves little room for mistakes, 
and gives excellent results. At partial overhaul 
the bearings are again fine-bored after being 











FiG. 17—Collapsed Big-end Bearing and, Corresponding 
Connecting-rod 


closed 0-4 mm. by reduction in shim thickness. 

Big-end bearing failures are now almost 
unknown, and, in the author’s opinion, if lead- 
bronze bearings are properly fitted and given 
a copious supply of oil at all times, they will 
give complete satisfaction in rail traction 
engines. It is highly probable that the supply 














Fic. 18—View of Fractured Connecting-rod 


of oil is more important than the mixture or 
alloy used for the shells. 
Connecting-rods.—Consequential damage due 
to the connecting-rods failing and breaking 
through the crank cases has been heavy. 
Seized pistons, broken gudgeon pins, big-end 
failures, water in cylinders, loss of cooling water, 
loss of oil, overspeed- 
ing due to fuel pump 
and transmission trou- 








bles have all been 
responsible for the 
breakage of connect- 
ing-rods. Only two 
cases of direct connec- 
tion road fracture have 
been experienced. One 





of these is shown in Fig. 18, where the natuy 
of the fracture can be seen. 

At general and partial overhauls the connec. 
ing-rods are submerged in oil heated to abou; 
180 deg. Cent. and afterwards whitewasheg 
for crack detection. So far no cracking hgg 
been discovered. The edges of the oil holes 
leading to the small ends have all been rounded 
off to reduce the risk of cracks commencing gt 
this point. Some doubt exists with regard to 
the safe working life of the connecting-rods, 
the makers having suggested 300,000 kiloms, 
to 400,000 kiloms., but they were never definite 














Fic. 19—Cylinder Block with Water Space Inspection 
Cover Removed 


about this point. As preventive maintenance 
methods are essential for satisfactory railway 
working, it was decided to renew the rods after 
completing 500,000 kiloms., but shortage of 
spare parts has delayed this, and the majority 
of the original rods are still in service. It is 
believed that 1,000,000 kiloms. would be a 
safe and reasonable estimated life for this 
item. The total weight of each individual 
connecting-rod is adjusted so that the difference 
in any given set does not exceed 20 grammes. 
Small-end bushes are renewed when the clear- 
ance reaches 0-1 mm., the original clearance 
being 0-05 mm. The bushes last the full 

















Fic. 16—Fine Boring Machine, Cylinder Boring Jig, Connecting-rod Jig, 


and Main Bearing Jig 


Fig. 20—Jigs for Machining Pistons and Piston Rings 
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riod between general overhauls. The bushes 
are bored on the same jig used for the big-end 
pearings (Fig. 16). 

Cylinder Blocks.—Cylinder blocks are cast 
in pairs and are not fitted with liners. Wear is 
remarkably consistent and not excessive. 

The average wear per 100,000 kiloms. is as 


follows :— 
Cylinder Bore Wear (Average Maximum) per 
100,000 Kiloms. 
Parallel to crankshaft, mm. see 0-087 
Transversally to crankshaft, mm. ... 0-066 


These figures are taken from records covering 
10,000,000 kiloms. The measurements are 
taken as near to the top of the ring travel as 

ssible. 

Accurate records of engine hours run are not 
easily obtained in practice, but in the case of 
the engines in question, 100,000 kiloms. can 
be taken asrepresentjng about 1500 engine hours. 
On this basis, the average maximum cylinder 
wear per 1000 engine hours is :-— 

Parallel to crankshaft, mm. ... 0-058 
Transversally to crankshaft, mm. ... 0-044 

Engine intake air is drawn from the head of 
the train for both engines and passes filters of 
the “ Visco’ and oil bath types arranged in 
series. In accordance with the engine builder’s 
recommendations, the cylinders are rebored 
and honed finished at every general overhaul 
to step oversizes of 0-5 mm. It was claimed 
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Section Rings as Stocked. Section of Rings as Finished 
for Fitting. 
Scraper Rings 


Range of diameters stocked... 170 mm. to 173 mm. 


In step sizes of — 0-5 mm. 
Widths stocked ose ces) oss) 7 RD. nd 7S mam. 
Free gap finished ring, average ... 18mm. 
Diametrical load to close gap, 
5-7 kilos, 


GOURD F oso. one bees Jove 
Compression Rings 
Range of diameters stocked... 170 mm. to 173 mm. 


In step sizes of _ 0-5 mm. 

Widths stocked ... - se e+ 7mm, and 7-8mm. 

Free gap finished ring, average ... 22 mm. 

Diametrical load to close gap, 
re eemee > of 

Radial thickness ... 6 mm. 


Nore.—All original rings supplied by makers had a radial 
thickness of 5 mm. 


Fic. 21—Principal Details of Piston Rings 


that reboring was necessary to keep down oil 
consumption, but with the improved type of 
scraper rings it is believed that reboring could 
be done at alternate overhauls, thereby econo- 
mising in pistons. Details of trials are not yet 
available. 

To ensure that the bores are perfectly parallel 
and square to the bottom face of the blocks, 
they are bored on the jig shown in Fig. 16. The 
majority of the cylinder blocks bored for the 
first time were found to have the bores out of 
square in a plane parallel to the crankshaft to 
such an extent that boring to 0-5 mm. oversize 
was insufficient to correct the error. It was 
eventually found necessary to reface the 
bottom faces of the cylinder blocks by hand 
before boring. Water space inspection covers 
gave trouble in service due to leakage, but 
replacement by ribbed cast iron covers effected 
acure. Water leakage into the cylinder bores 
has also been troublesome due to the close 
proximity of the water holes to the cylinder 
bores and to the nature of the joint. Refacing 
of the head joint seats and renewal of the water 
joints is carried out at both general and partial 
repair. The blocks are also subjected to a water 
pressure test at 2-0 kilos. per square centi- 
metre before assembling on the engine. Fig. 19 
shows a block with the original type of water 
space inspection cover removed. 

Pistons and Gudgeon Pins.—The pistons, 
which are of aluminium alloy, are purchased 
semi-finished. Turning is carried out on an 
old 8in. centre lathe overhauled for the purpose. 
The diameters are machined to a unilateral 
tolerance of +0—0-025 mm., the results being 
perfectly satisfactory. Individual piston weights 
are adjusted to within 20 grammes in any given 
set. The jig used for machining the pistons is 





shown in the right-hand top corner of Fig. 20. 

Piston seizures and breakages have occurred 
in service, but in all cases the trouble has been 
traced to other causes, such as shortage of 
water and oil, broken combustion chambers, and 
valves, &c., no direct piston failures having as 
yet been recorded. Ring groove wear is slight, 
machining the top grooves 0-1 mm. to 0-2 mm, 
over width being usually all that is necessary 
at partial overhauls. No wear whatever can 
be detected in the bores which carry the fully 
floating gudgeon pins, neither does any measur- 
able pin wear take place. Wear on the piston 
diameters is not recorded as it would serve no 
useful purpose. Some “scuffing” of the land 
above the top ring is always apparent, but 
it is less since the slotted type scraper rings 
have reduced the carbon formation on the bores 
above the ring travel. 

A considerable number of gudgeon pin frac- 
tures have occurred. The original pins had oil 
grooves in the surface where the fracture com- 
menced. Plain pins have eliminated this 
trouble. The pin fit interfergnce in the pistons 
is such that movement is free with a piston 
temperature of about 150 deg. Cent. 

By the use of standard step oversizes for 
the cylinder bores, pistons are machined in 
large quantities. Each piston machined is 
stamped with the diameter of the cylinder to 
which it is to be fitted. The grooves for the 
slotted scraper rings are drilled with twelve 
holes, 6 mm. diameter, evenly spaced. 

Piston Rings.—The principal details of the 
piston rings used are shown in Fig. 21. Each 
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piston carries three compression and two 
scraper rings. As previously mentioned, the 
original “‘ bevelled ” scraper rings were unsatis- 
factory. Oil consumption was high and the 
carbon deposit formed excessive. With the 
slotted scraper rings now employed, only slight 
sooting is apparent in the exhaust branches, 
even after much higher kilometrages have been 
run. The reduction in oil consumption has 
already been mentioned. The reason for adopt- 
ing a special section of scraper ring for stock 
may require explanation. The failure of ring 
supplies nearly caused a stoppage of overhauls, 
and all efforts had to be directed towards the 
manufacture of piston rings in the railway 
company’s own shops. As a large number of 
rings had to be produced before experiments 
as to the best section to be adopted could be 
made, and as the quality of the production was 
at that time also an unknown factor, it was 
decided to produce a ring of such a section that 
it could easily be modified if experience so 
dictated. 

By this means, once the best method of 
casting the pots had been discovered, it was 
possible to produce a large number of rings in 
the semi-finished condition without delay and 
without special supervision. This arrangement 
proved very satisfactory, and is being retained, 
as it reduces the necessity for a high degree of 
accuracy in production, and permits further 
modification should this be found necessary in 
the future. The number of stock sizes required 
is also reduced. The rings are finish machined 
as required on the jigs shown in the foreground 
of Fig. 20. Rings are changed at partial over- 
haul on condition, a new top over-width ring 
usually being all that is required. Cases have 
been known of the rings wearing more than their 
corresponding grooves, but this is not common. 
All rings are fitted with a 0-05 mm. vertical 
clearance. The top ring gap is 0-4mm. and 
the remainder 0-3 mm. 

Cylinder Heads and Valves.—Apart from 
trouble with water leakage at the head joints, 
little difficulty has been experienced with the 





cylinder heads. A few have commenced to 
crack between the valve seats, but they are 
continuing in service. The joint faces are 
trued up to surface plates at all overhauls, the 
gaskets are annealed, and a good quality jointing 
paste used for assembling, but even so occa- 
sional leakages still occur. Valve seats have 
stood up well. They are re-cut at general over- 
haul with a high-speed grinder driven by a 
compressed air motor. It is anticipated that 
insert seats will not be required until well over 
1 million kiloms. have been run. The valves 
have also stood up well. The seats are skimmed 
up at each general overhaul, and it is probable 
that they also will last a million kiloms. A few 
isolated cases of broken valves have occurred, 
producing heavy consequential damage. In all 
cases the breakages have been at the tappet 
end, where the section is weakened by a hard 
steel insert. The section is shown in Fig. 22. 
A spring circlip is fitted in a groove around 
the valve stem to prevent the valve stem 
dropping on to the pistons in case of the collets 
or spring plates failing, but these are not very 
satisfactory. The spring plate usually jams 
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FIG. 23—Section' of Valve Clearance Compensator 


between the rocker end and the end of the valve 
stem, punching the valve through the circlip. 
Consideration was given to fitting hard steel 
caps instead of the inserts, but as this involved 
welding up the existing recesses the idea was 
abandoned. New valves will, however, be 
fitted with caps. It may be argued that valves 
opening into pockets in the liners or bores offer 
certain disadvantages, but, on the other hand, 
there is no doubt that such an arrangement 
prevents a large amount of damage to the engine 
in case of valve stem failure. The collets usually 
last the full period between general overhauls. 
They are made of mild steel, as this material 
causes less wear of the valves, which is 
important, as it occurs at the weakest point. 
The spring plates wear quickly on the collet 
seatings. These are built up by welding and 
re-machined. The valve guides last approxi- 
mately 450,000 kiloms. They were originally 
arranged for lubrication by hand pump, but 
the holes choked quickly and the arrangement 
has been eliminated. Valve springs have given 
little trouble, they are cleaned at overhaul, and 
if dropping on the floor does not cause fracture 
they remain in service. Each cylinder head 
overhauled has the water spaces thoroughly 
cleaned, all joints renewed (except the gasket), 
and it is then given a water pressure test of 
2-0 kilos. per square centimetre. 

Valve Clearance Compensators.—Valve clear- 
ance compensators of the oil dashpot type are 
mounted on the cylinder heads and are arranged 
for hand filling. A sectional view is shown in 
Fig. 23. This device proved unreliable in 
service, due to the leakage of the ball valve 
causing oil to be thrown fout, with conse- 
quential valve clatter. Replacing the ball by a 
mitre-seated valve has effected a complete cure. 
This fitting offers definite service advantages. 

(To be continued) 
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based on the thesis that science has shown 
the path to vast improvements and that 
prejudice and vested interests have barred 


slightest acquaintance with the fact that 
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PROGRESS AND INDUSTRIALISTS 


ONE may hear in these days, when 
thousands of amateurs are planning new social 
orders, censorious comments on the leaders 
of industry. It is alleged that under an out- 
worn system of economics they are hindering 
the development of research and invention, 
robbing society of the fruits of science, and 
generally, under the influence of the - profit 
motive, behaving selfishly and in a grossly 
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®}abusing the strength of their position by 
4| retarding enterprise and invention, restricting 


and secular development. 


drawing board ; 
turned instantly to profitable use. 
brain of the best engineer in the world is 
quite incapable of seeing the ultimate form 
_jand possibilities of new mechanisms. That 


it would be difficult, if not impossible, to 
name even a dozen cases in which they have 
succeeded in holding up progress for any con- 
siderable time. The authors of “ A National 
Policy for Industry”’ write: “ Industrial 
amalgamations are sometimes charged with 


production, and either maintaining or raising 
prices unduly where price reductions are 
justified.”” To this charge they reply that, 
whilst it is “ theoretically possible,” it would 
be checked by public opinion and would 
seldom pay. That is substantially true of 
all forms of industrial progress. - If the public 
wants something, or if the public can be per- 
suaded to want something, it pays industry to 
provide it. Unfortunately, it is common 
experience that when anything can be shown 
to be “theoretically possible” there are always 
people who conclude that it is commonly 
practised. That is why the charges alluded 
to are so often made and why people who are 
not conversant with the whole problem so 
often make them. Another familiar accusa- 
tion is that firms buy up patents in order to 
suppressthem. That, again, is “ theoretically 
possible,”’ and there is a probability that it is 
occasionally practised: But it remains to be 
shown that the suppression has ever mate- 
rially delayed progress. It may be suggested 
that patent laws have done more to hold up 
advances than any obstruction of this nature 
set up by manufacturers. 

In the course of our reading we have 
observed that it is very often the quasi- 
scientists who accuse industrialists and others 
of the offences which we have discussed. The 
real scientist knows that changes take time, 
that discoveries cannot be instantly turned 
to useful account, that a period, often long, 
has to be devoted to the invention of means of 
translating the masterpieces of research into 
everyday practice. They may sometimes 
show traces of impatience, but it is impatience 
rather with inherent and inevitable resistance 
in human affairs than with wilful obstruc- 
tion. They recognise that in the industrial 
application of science and invention it is 
generally true that ‘“‘To know all is to 
forgive all.” That bad cases do occur need 
not be denied. But they are exceptional, and 


the road. None of the accusers shows the 


between laboratory demonstrations and prac- 
tical employment there is a great gulf, which 
can only be spanned by years of hard labour 


No new invention is ever completed on the 
no new discovery can be 
The 


country or one firm, they rarely or never 
deprive mankind for long of benefits which he 
might have enjoyed. 


Jet Propulsion for Aeroplanes 


JET propulsion has long been the dream of 
inventors and no small proportion of the 
hundreds of thousands of proposals put 
forward by the public in the present war 
have had it as their aim. 

In one sense all present-day aircraft are 
jet propelled, since the very purpose of the 
engine is to drive an airscrew which shall 
force backwards a powerful stream of air, 
whose reaction will provide the forward 
thrust needed to make flight possible. This, 
however, is not what is commonly intended 
by the term jet propulsion, by which js 
usually meant some form of mechanism which 
without the use of an airscrew will provide a 
useful thrust from the direct reaction of a 
propulsive jet. Jet propulsion nevertheless 
exists, apart from the action of the airscrew, 
even now in many aircraft—indeed in most— 
through the reaction of the gases as they 
leave the exhaust stubs, though the contri- 
bution so made to the normal propulsive 
thrust of the airscrew’s slip stream is slight, 
especially at low speeds. The problem which 
faces inventors is to increase the mass, or 
velocity, of the exhaust gases, or both, and in 
such a way and to such an extent as to pro- 
vide a thrust sufficient to give the aircraft a 
speed measured in hundreds of miles an hour. 
There is little public information in any 
country as to the extent to which really 
serious efforts in this direction have been 
made, but some two years ago there was 
published a brief account of some experi- 
ments in which an Italian designer produced 
a jet-propelled aircraft in which the entering 
air was compressed mechanically, caused’ to 
burn with a regulated supply of fuel, and 
the products of combustion with or without 
air dilution led to rearward pointing exhaust 
nozzles. The Italian aircraft was reported 
to weigh 8800 lb. and to have had a retract- 
able landing gear and a pressure cabin. Hence 
it must have represented a real effort to 
produce something which might be of use 
even under the severe competitive conditions 
of modern warfare. We are told that on its 
initial flight it was piloted by a Colonel 
Bernardi, of the Caproni works, and that, 
driven solely by the reaction of the ejected 
gases, it accomplished a flight of ten minutes’ 
duration. This was claimed to constitute the 
first flight of an aircraft so propelled and to 
be the prelude to a revolution in the design 
of aircraft and power plant ; the additional 
claim that it showed efficiency equal to that 
of the usual engine and airscrew combination 
is difficult to believe. One wonders why the 
flight lasted for so short a time as ten 
minutes. The failure to continue cannot well 
have been due to any structural difficulty in 
the aircraft itself or to failure in fuel supply. 
One must surmise that it was due to some 
sort of overheating, and consequent jamming, 
of the mechanism—always the Achilles’ heel 
of such devices. Some of these initial 
troubles must have been overcome if one is 
to credit the claim made a year later to have 
flown from Milan to Rome with only one 
stop. How much further the Italians may 


have travelled since along this thorny path 
is not disclosed. If they have met with 
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noted by our own air fighters. Such schemes, 
if successful, would have the advantage 
that the air flow over the wings would not 
have been subjected to earlier churning 
by airscrew blades and there would therefore 
be less drag on the whole exposed surface, 
whilst the absence of any reciprocating parts 
in the power plant would have the advantage 
of reducing vibration in the structure as a 
whole and in the delicate instruments with 
which aircraft are nowadays fitted. 

Any claim to high thermal efficiency is 
bound to be hard to credit, for all jet pro- 
pulsion systems tend to be great consumers 
of fuel whilst the overall thermal efficiency of 
modern aero-engines is exceedingly high and, 
thanks to improved fuels and means for 
employing them, is steadily increasing. In 
this method of propulsion the thrust must 
on theoretical grounds tend to remain 
steady whatever the air speed—in fact, 
the air speed must rise until the force of 
resistance balances the jet reactive force. 
Hence at greater heights, where the air 
density, and therefore the drag, is less, the 
speed will be greater and this tendency will 
continue until the jet reaction force is 
lessened by the difficulty arising from the 
lesser density of the air intake—much as in 
existing engines. Both forms of power plant, 
have equally to draw on the air supply as it 
exists at the level of height at which the 
flight takes place, and jet propulsion schemes 
cannot therefore provide short cuts to high- 
altitude flying in general. But it is a fascinat- 
ing problem technically, and when the war 
is over we shall doubtless be allowed to know 
how far this and any other Axis ventures 
may have progressed along the chosen path 
and what engineers in other lands may have 
achieved in the same direction. 








Obituary 


CHARLES EUGENE SCHNEIDER 


THE sudden death of Monsieur Charles 
Eugene Schneider, which took place at his 
home in Paris on Tuesday morning, November 
17th, and was briefly recorded in last week’s 
issue, removed a striking figure from the 
industrial life of France, and one who, 
during long years of close association with 
the iron and steel industries of Great Britain 
and America, had taken a leading part in 
the scientific development of metallurgical 
research and practice. 

Charles Eugene Schneider was born at 
Le Creusot on October 28th, 1868, and was a 
grandson of the founder of the Schneider 
firm, who, we may recall, purchased, about 
the beginning of last century, the old Royal 
Ironfoundries at Le Creusot, and laid the 
foundation of a business which exercised a 
dominating influence in the engineering and 
armament industry of France and her 
Colonial Empire, and at one time in many 
parts of Central Europe. After completing 
his general and scientific education, Eugene, 
Schneider was apprenticed to his father, the 
late Monsieur Henri Schneider, and in 1887 
became a partner in the concern. He was 
destined for leadership, and in 1898, on the 
death of his father, became sole head of the 
company. In that position he set to work to 
extend the range of manufactures and the 
scope of his company, and by adopting a 
policy of specialisation in the various works 


was always in close touch with the Govern- 
ment of his country, and from 1896 to 1910 
served in the Chamber of Deputies. Before 
the last war the works of the Etablissements 
Schneider had been equipped to deal with 
not only all kinds of war equipment, but also 
railway work, locomotives, boilers, steam 
turbines, mines, blast-furnaces, and ships. 
In developing these huge business enter- 
prises Eugene Schneider did not lose sight 
of the human problem, and his care for his 
workmen and staff, and the provision for 
good living accommodation and opportunities 
for leisure were always a matter of personal 
interest, and were directed by him from a 
special Paris office. On September 17th, 
1920, we published a Special Supplement 
dealing with the Le Creusot Works, following 
@ personal visit paid to them. During the 
last war British and French iron and steel 
interests and armament firms were naturally 
drawn, together by the common war effort, 
and Monsieur Schneider was a frequent 
visitor to our shores. 

In 1917 the Iron and Steel Institute 
extended to Monsieur Schneider an invitation 





SCHNEIDER 


CHARLES EUGENE 


to become its President, which he accepted, 
and from 1918 until 1920 he held that office 
with distinction. In those two years he came 
to know the leading personalities in our iron 
and steel industry. During the same period, 
in 1919, he was appointed the head of a 
French Government Mission which was sent 
to America, and he was well received by the 
United States steel industry and was accorded 
many honours. He received the gold medal 
of the Mining and Metallurgical Society of 
America and was elected an _ honorary 
member of the American Iron and Steel 
Institute. On his visit to Pittsburgh he was 
made a freeman of that city and the degree 
of Doctor of Science of the University of 
Pittsburgh was conferred upon him. 

On his return to France, Schneider set to 
work with his accustomed energy to adapt 
the extensive works at Creusot and their 
allied industries to the new conditions of the 
post-war European Continent. He took up, 
among other branches of engineering, the 
manufacture of oil engines for motorships 
and submarines, and interested himself in 
the growing schemes for the eléctrification 
of France, by the development of its water 
and steam power station resources. 

His organisation on both its financial and 
administrative ‘sides had before that time 
been extended to cover not only France and 
her Colonies, but also other European 


in the Luxembourg iron and steel industry 

and in Central Europe. In particular, the 

financial control of the famous Skoda Works 

was obtained, as well as mining and steel 

interests in Poland and Hungary. The 

Skoda Works were regained by the Czecho- 

Slovakian Government several years ago, 

but they, like the Schneider Works in Poland 

and Hungary, are now under German control. 

On Thursday, May Ist, 1930, he attended 
the annual meetings of the Iron and Steel 

Institute, and was presented with the 

Bessemer Gold Medal, in the presence of the 

French Ambassador, Monsieur de Fleuriau. 

In acknowledging that honour, he spoke 

feelingly of the work of the Institute and the 
memorable years when he served as its 
President. He recalled the fact that his 
father, Monsieur Henri Schneider, was also 
a recipient of the same Medal. 

In 1934 Eugene Schneider was elected to 
a seat in the Académie des Sciences Morales 
et Politiques, which was made vacant by the 
death of the late Monsieur Louis Lépine. In 
the years preceding the present war and the 
period up to the fall of France in June, 1940, 
Monsieur Schneider was in close touch with 
French Government changes, which some- 
what affected his position during the 
ascendancy of Monsieur Leon Blum’s “ Front 
Populaire,” when an attempt was made to 
place the Creusot Works under Government 
control. It is very difficult to find out in 
the present circumstances what did exactly 
happen, but it seems likely that for some time 
at least armament manufacture came under 
Government control. It is equally certain 
that the attempts to limit the control of 
Monsieur Schneider over his works did not 
in the end quite succeed, and it seems likely 
that when France was overrun by the German 
Army he was again in full control. In 1941 
the Schneider interests in Poland and 
Hungary were liquidated and handed over 
to German banks, and the Union Européene 
Industrielle et Financiére, which holds 
Schneider foreign interests, transferred his 
holdings to French industry. Thus interests 
were gained in the Société Nouvelle des 
Usines de la Chaléassiére, a concern which 
owns many factories engaged in the metal 
industry in the St. Etienne districts and in 
the North of France. Interests were also 
acquired by the Union in the chemical and 
electrical industries controlled by the S.A. de 
Travail Electrique des Métaux (T.E.M.) and 
the Société d’Energie Electrique Rhone et 
Jura, which is playing a leading part in the 
expansion of the production of electric 
energy in the south-eastern part of France. 
Considerable interest was recently shown by 
the Schneider undertaking in the develop- 
ment of French African business, and the 
Compagnie Financiére Transafricaine was 
formed. 

There is no doubt that Monsieur Schneider’s 
intimate knowledge of both the British and 
American iron and steel industries would be 
such as to convince him that the ultimate 
success of the German desire for domination 
was impracticable, and it must have been 
with a heavy heart that he was forced to 
harness the resources of his many-sided 
industry to the German war effort. Of the 
very successful bombing of the Le Creusot 
Works by the Royal Air Force on Saturday, © 
October 17th, we have already written in 
our issue of October 23rd. That event would 
cause sorrow to Monsieur Schneider, and we 
have little doubt that these things weighed 
heavily on him and were contributory to his 
sudden death. Some day, when those who 
worked with him and alongside him are once 
more available, the full story of the develop- 
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widespread interests, will be written, and 
much of personal and general interest will 
then be made known. 

We must not end this all too brief bio- 
graphy of a great man without referring to 
Eugene Schneider’s charm of manner and 









he was a feudal lord of the highest character 
and beloved by all his people. Courteous 
and kindly to all, he was a shining and 
splendid example of a benevolent autocrat. 
The visitor would notice, too, that not only 
Eugene Schneider himself, but all his family, 
had but one object in life—the happiness and 





his relationship to all who worked for and 
with him. The visitor to Creusot felt that 








mill scale to reduce the total corrosion, of 
steel, but to increase the intensity (corrosion 
per unit area of parts affected), was frequently 
met with, and was easily understood on, the 
electrochemical theory of corrosion—which 
was now no longer a mere hypothesis, since 
in many cases the currents had been measured 










prosperity of Le Creusot. 








Institution of Mechanical Engineers 





At a meeting of the Institution of Mech- 


anical Engineers, last Friday, November 
20th; 1942, the President announced that 


Mr. Orville Wright had been elected an 
honorary member of the Institution. Two 
papers were then read and discussed. Of the 
first, ‘“‘ Caustic Embrittlement,” by E. W. 
Colbeck, S. H. Smith, and L. Powell, we 
print the following summary :— 


The paper contains the results of experimental work 
on caustic embrittlement. The type of apparatus chosen 
was based on one used in recent American work carried 
out by Straub and Bradbury (1938). In this, the solution 
to be tested is contained in a hollow sealed tubular 
specimen, heated to any desired temperature in the 
steam boiler range, and subjected to a tensile load by 
means of a@ spring. 

It has not been possible to reproduce the results 
claimed by Straub, but a number of examples of inter- 
granular cracking have been produced. Some of these 
have been obtained when using dilute solutions con- 
taining amounts of NaOH and silicate such as would be 
found in boiler waters. There is evidence that embrittle- 
ment occurs more readily in poor-quality steel and under 
conditions of non-uniform stress distribution, but it 
has not been possible to reproduce results with any 
degree of certainty. 

A few experiments with an entirely different type of 
specimen have been carried out; and in these, inter- 
granular failures have also been produced. 

The paper also contains a survey of the more important 
literature on caustic embrittlement published between 
1935 and 1941. 


We print the other paper, “‘ Corrosion of 
Boiler Tubes,” by T. Henry Turner, in 
abstract form on another page of this issue. 

Opening the discussion, Eng.-Vice-Admiral 
F. R. G. Turner, C.B., said the subject of 
boiler tube failure was one that must be con- 
tinually in the thoughts of those responsible 
for the maintenance of the machinery and 
boilers of warships, particularly in wartime. 
Except in the case of some of the smaller 
auxiliary craft, warships were fitted exclu- 
sively with water-tube boilers. They had 
numerous instances of heavy external wast- 
age of tubes, sufficient in some cases to cause 
failure, and frequently sufficient to involve 
renewal. All marine engineers had known 
about this for many years, so that it was a 
thing to which attention was paid. Wastage 
of this kind occurred in the case of warship 
boilers in the lower portion of the tube nests 
of the three-drum boilers, particularly where 
external cleaning was not easy on account of 
difficulty of access. Soot lodged in those 
localities, and although all was well so long 
as the soot remained dry, it so often happened 
that it got wet and then wastage occurred, 
and developed sometimes surprisingly 
quickly. He had been very interested in the 
remarks about scab pitting, because there 
had been outbreaks of that since the war 
started. There had not been very much time 
to get the matter examined, but his recollec- 
tion was that very much the same sort of 
pitting occurred in the last war in ships’ 
boilers, though it was not called scab pitting. 
Where cases of the kind had been experienced 
it had always been found, as suggested by 
the author of the paper, that the feed water 
was slightly contaminated due to the con- 
ditions of war service and having to run with 
slight leaks in the condensers. He had the 
feeling, from the cases of which he had 


had been accentuated by the omission of zinc 
protecting slabs. There was not very much 
evidence on the matter, and he would like to 
know what other people thought about it, 
because they were not fitting zine slabs in 
their boilers now. The Admiralty had not 
been in the habit of using boiler compounds, 
but in order to combat scab pitting the 
Americans had very kindly offered some of 
their Navy boiler compound, and they were 
giving it atrial. A start was made’by trying 
it in some little boilers in small craft, but at 
the last minute it was hastily decided not to 
use the compounds because naval engineers 
were nervous of the effect of the starch in the 
compound on the feed regulators. Americans 
did not use feed regulators. This was a point 
that had to be solved before it could be 
decided to extend its use. They had had 
some interesting examples of the crazy 
cracking that the author talked about. He 
would suggest that the remark that crazy 
cracking occurred above normal boiler tem- 
peratures was not quite correct, and that it 
should read that it was accelerated by 
abnormal boiler temperatures, because they 
had actually reproduced it at normal boiler 
temperatures and had experienced it in 
boilers actually in service. 

Dr. C. H. Desch said that, having had expe- 
rience at the National Physical Laboratory 
of research work on caustic cracking, he was 
very interested to see this further work. 
With the general conclusions in the paper he 
thought everyone would agree, as they were 
almost identical with those reached at the 
National Physical Laboratory. It was quite 
clear that a certain concentration of caustic 
soda was necessary. There must be stress 
up to a certain limit, and probably non- 
uniform stress. It had not been proved that 
quite uniform stress would produce the 
effect. The chemistry of the matter seemed 
still to be very obscure. He did not think 
that the American statement that pure 
caustic soda would not produce cracking and 
that silica must be present could be sub- 
stantiated. The experiments described by 
Americans were not very conclusive on that 
point. There was no doubt very much 
depended on the texture of the iron oxide 
deposited in the cracks. It was remarkable 
that those substances used as inhibitors, 
particularly organic. substances, dissolved 
the iron oxide or modified its texture. As the 
bursting effect seemed to be produced by the 
deposit of oxide, that wasimportant. He still 
believed that the first action was a penetra- 
tion of hydrogen. Electrolytic action was 
set up, and hydrogen penetrated along the 
grains, opened them up, and allowed a deposit 
of oxide in the anodic areas. It was not an 
argument against this that saturating steel 
with hydrogen produced general brittleness 
and not merely intercrystalline failures. In 
his opinion, hydrogen was the original agent, 
although the final cracking was produced by 
secondary changes which occurred afterwards. 


and found to be sufficient to explain prac. 
tically the whole attack. Electrochemical 
principles predicted that the intensity would 
be greatest when the ratio of cathodic to 
anodic areas was greatest ; thus small holes 
or cracks in an otherwise complete scale 
would be more dangerous than small particles 
of scale on an otherwise bare surface. Prob. 
ably there would be no need to remove scale 
from tubes where only small amounts 
survived. That same dangerous combina. 
tion (large cathode and small anode) could, 
however, be produced in the absence of 
mill scale, if, for instance, chlorides and alkali 
(whether lime or sodium carbonate) were 
present in certain unfortunate proportions, 
which would vary with the conditions. For 
this reason mixtures such as the “‘ U.S. Navy 
Boiler Compound 1933,” were not completely 
without risk, and pitting might arise at 
certain chloride concentrations. Another 
example of the combination of large cathode 
and small anode occurred when sodium 
hydroxide became concentrated in crevices 
either through “leakage evaporation ” or by 
‘capillary action. Dr. Evans then discussed 
that matter at some length. 

Mr. E. P. B. Wilson remarked that Mr. 
Turner was to be congratulated on his effort 
to establish a national pool of information in 
regard to the prevention of boiler trouble. It 
was very necessary in this country. In 
America particularly the pooling of informa- 
tion had gone a very long way, and there was 
a central bureau where troubles could be dis- 
cussed and methods of eliminating the trouble 
obtained almost at once. In this country 
knowledge was rather confined to the select 
few, and it would be better if it were made 
more public. Mr. Turner rather tended to 
underestimate the possible disastrous results 
of boiler tube corrosion. He had mentioned 
the possibility of one boiler being off, but in 
these days of rather large units where one 
unit was capable of 1} million pounds of 
steam generation per hour, the effect of 
bringing one of these boilers off the line was 
very great. It meant getting rid of practically 
150,000 kW, which was the supply of a 
reasonably sized town. If one tube which 
was punctured was allowed to carry on during 
a period of peak load, it meant probably many 
more tubes would be cut by steam erosion, 
so that the seriousness of corroded tubes was 
really 4 matter for grave consideration. The 
author mentioned the use of rimming steel 
for the manufacture of boiler tubes, and said 
that he preferred a fully killed steel. Like 
Mr. Turner, he had run into steels which were 
giving quite a lot of trouble, but it should be 
stressed that the fully killed steel should be 
very severely topped before any tubes were 
made from it. 

Mr. A. J. H. Fitt said he had not very much 
experience of caustic embrittlement in con- 
nection with boilers, but there seemed to be 
some similarity between caustic embrittle- 
ment and corrosion fatigue, and he would like 
some knowledge about the matter. 

Mr. P. Hamer said that Mr. Turner in his 
paper had concentrated attention in the right 
direction by emphasising the effect of environ- 
ment on the corrosion of steel. Having found 
by experience or by laboratory experiment 
the correct environment, it was advisable 
on the large scale to adjust the composition 
of the boiler water to conform with that 
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in respect of the necessity for standardisation 
of tests and units he would support, for the 
reason that, having by experimental work and 
full-scale work found what was the correct 
environment, they should stick to it as far 
as possible. But they could not expect the 
people running plants to do that unless careful 
control was exercised by means of chemical 
tests, and Mr. Turner rightly asked for simple 
chemical tests. It might be taken for granted 
that the tests at present employed in industry 
for boiler feed water were as simple as they 
could be made. The difficulty was that the 
simplicity of the test depended on the nature 
of the substance that was being estimated. 
Some substances were not capable of estima- 
tion with present knowledge by means of a 
simple test which could be carried out on a 
ship or in any other place that might appear 
to be most convenient. Laboratory appa- 
ratus and so forth was necessary. He hoped 
the suggestion Mr. Turner made would be 
carried into effect, and that the subject would 
be studied by the B.S.I. Committee and they 
would get down to some standard tests, but 
he did not think it possible to hold out hope 
that they would all be simple. 

Dr. J. W. Jenkin thought all those con- 
cerned with the manufacture of boiles tubes 
had good season to be grateful to Mr. Turner 
for his paper, because not only had he placed 
on record his wide experience of the corrosion 
of boiler tubes, but he had also shown quite 
clearly that almost invariably the cause of 
the corrosion was external to the tube itself. 
The heterogeneity of external conditions 
must include the mill scale present in boiler 
tubes when they went into service. Mr. 
Turner rightly stressed the danger of breaks 
in the scale, and gave first place to this in his 
catalogue of causes, and his final recom- 
mendation commenced with the urge to 
remove scale. Mr. Turner attributed to shot 
blasting a further advantage, apart from the 
removal of scale, namely, leaving the surface 
of the tube or boiler shell in a state of com- 
pression. The value of shot blasting from the 
point of view of putting a compressive stress 
on the tube could only apply to the main 
length of the tube and not to the expanded 
end. On the question of inherent grain 
size, Mr. Turner remarked that no attempt 
had been made by tube makers to control it, 
but there was no evidence to show there was 
any difference between coarse grain and fine 
grain in service. In these days there was no 
difficulty in making the type of steel that 
was found to be superior. 

Mr. R. J. Glinn said Mr. Turner had made 
the rather definite statement that if boiler 
plates, after bending and drilling, were 
heavily shot-blasted, especially round drilled 
holes, very little would be heard about 
caustic or other cracking. He would like to 
ask Mr. Turner if it was possible to sub- 
stantiate that remark, because it was rather 
a definite one. He had had experience in 
examining certain caustic embrittlement 
cases of water-tube boiler drums over a 
number of years, and from the various angles 
that he had knowledge of he could say that 
in all cases the sulphate alkalinity ratios laid 
down as recommendations to the various 
Committees from the original A.S.M.E. test 
had never been maintained. That was a 
fact of some importance. In regard to the 
British Standard Specification proposed, it 
would no doubt be of extreme value to all 
those dealing with the subject. 

Mr. J. S. Hancock felt that the best contri- 
bution he could make to the discussion would 
be to give a brief description of the experience 
of the London Midland and Scottish Railway 
over the past few years with three or four 
different sets of conditions. During the past 


twelve years they had in England run their 
locomotives on hard scale-forming waters 
which occurred mainly in the South, and. soft 
corroding waters occurring in Lancashire 
and Yorkshire. In about 1932 water soften- 
ing plants were put in, and for five years 
they operated with hard waters softened 
down 5 deg. to 10. deg., which they called 
partial softening, and then during the last 
four years they had operated the plants to 
their full softening capacity and had tried to 
operate the whole system in England with 
fully softened water. It had not yet reached 
100 per cent., but it was hoped that would 
happen very shortly. In addition, they had 
experience in Scotland, where the waters 
were practically all soft. Although they had 
been remarkably trouble-free, it was not 
correct to say that the tubes were either free 
from scale or from corrosion. From expe- 
rience with these different types of water 
conditions they had come to the conclusion 
that the physical and chemical character- 
istics of tubes were relatively unimportant 
compared with the chemical composition of 
the feed waters used in boilers. Only a few 
years ago they had carried out sets of experi- 
ments in two districts noted at that time for 
boiler tube corrosion. They had tried 
polished tubes, tubes which had been close 
annealed, tubes containing copper, and 
pickled tubes. The results were not at all 
satisfactory, and it was noted there was no 
difference between those tubes and the 
standard steel tubes against which they were 
tried. He had had experience of the various 
types of tube corrosion that Mr. Turner had 
described, namely, pitting at the smoke-box 
and along the tubes, and also the necking 
referred to by Mr. Colbeck. It was most 
noticeable that the necking had occurred 
only on tubes which had been reduced or 
swaged down. He could remember very few 
cases in which necking had occurred on 
parallel tubes. It certainly pointed to 
another factor coming into this type of corro- 
sion other than boiler water factors. As a 
result of experience of those types of water 
he had come to the conclusion that corrosion 
was really the result of oxygen attack, and 
that if oxygen could be kept out of the water 
no corrosion would take place. The rate of 
corrosion was accelerated by the presence 
of salts, such as sodium chloride and sodium 
sulphate. 

Mr. G. L. Ritchie said so far as marine 
boilers were concerned it was quite true 
there had been experienced a great deal of 
trouble recently with boiler tubes. The cry 
was going up all over the world for tubes. 
But he was bound to say for the most part 
the trouble was not corrosion or necking or 
pin-rolling, although these things were found, 
but it was due rather to the great accumula- 
tions of scale upon the tube plates, which 
gave rise to pores and consequent leakage. 
This excessive scale was largely due to the 
exigencies of the times. There was no time 
for cleaning the boilers. Nevertheless, Mr. 
Turner’s paper was long overdue. In the 
marine world in many cases the question of 
boiler feed water was not dealt with at all, 
while in other cases it was not dealt with in a 
very intelligent manner. Some engineers 
needed to be educated to treat their boilers 
in @ proper way. ‘ 

Mr. S. B. Jackson thought that Mr. Turner 
in his paper had made one or two rather con- 
flicting and confusing statements regarding 
the base-exchange method of water treat- 
ment. He stated “the use of the base- 
exchange process of softening causes much 
corrosion unless it is carefully controlled and 
coupled with additions of caustic soda and 





tannin.’’ He would like to know, first, what 


experience of locomotives Mr. Turner had had 
which enabled him to put forth that state- 
ment, because he understood there was no 
British railway company using the base- 
exchange process. If that was the case, it 
was rather an alarming statement to make, 
more particularly in view of other experience 
which had been obtained on the South 
American railways, and which had been 
referred to by Mr. Hancock. The experience 
of Mr. Topham, shortly stated—and this 
applied to something like 180 base-exchange 
plants which the railways in South America 
had installed—was set forth at page 824 of 
the Journal of the Institution of Locomotive 
Engineers, Vol. 152, where Mr. Topham said : 
“Tt is sometimes inferred that by softening 
@ hard water corrosion is automatically 
eliminated, and conversely must take place 
where a soft water becomes rather more hard. 
Water which, when hard, is of a non-corrosive 
character cannot be made corrosive by 
softening. Water which has a tendency to 
corrosion when hard will have that tendency 
very considerably increased when softened.” 
In other words, the corrosive action of the 
conditioned water was quite independent 
of the process whether it was by base 
exchange or lime soda, and was entirely 
dependent on the initial quality of the water. 
That was proved by the experience of the 
railway company. 

Mr. W. P. Rees said he would like to suggest 
that the authors of the paper on caustic 
cracking had set themselves a very difficult 
task. Difficulty had been found when a 
similar work was undertaken at the National 
Physical Laboratory. The subject was one 
of stress corrosion. Stress corrosion had been 
studied in other metals. It was well known 
in brass and aluminium alloys. One of the 
very important points was that the corroding 
agent was usually highly specific, and might 
only need to be present in very small concen- 
trations. It was therefore not surprising that 
the authors had found some difficulty in 
reproducing results similar to those obtained 
in America, although they had used the same 
type of apparatus. In the case of steels, 
stress corrosion had not usually been met 
with except in the case of caustic cracking 
and the so-called weld decay of stainless 
steels. But it could and did occur in mild 
steel under other conditions besides caustic 
cracking. It occurred under the action of 
compressed coal gas, though there again it 
was very difficult to reproduce the cracking 
in the laboratory. He mentioned that to 
emphasise the very great difficulty that any 
workers on this subject would have in repro- 
ducing specimens which would include all 
the characteristics to be found in service 
failures. 

Major W. Gregson, in closing the dis- 
cussion, said he presumed Mr. Turner 
intended under the title of his paper to cover 
all cases of the wastage or collapse of boiler 
tubes. But Mr. Turner had left out one of 
the biggest troubles, and that was the failure 
of tubes through oil. He quite realised that 
Mr. Turner had based his argument funda- 
mentally on the locomotive boiler, in which 
there was no possibility of oil, but at sea the 
opposite was the case if reciprocating engines 
were being used. There was always the 
possibility of feed contamination by oil. 
The result was that at sea there must always 
be adequate filters, and if those filters were 
not cared for and looked after it meant the 
carry forward of oil into the boilers, and oil 
was far worse than a modicum of scale. Oil 
was like a mosquito that bit and ran away ; 
but its bite formed.a nasty blister. One 
prolific cause of trouble at sea was lubricating 





oil. Another cause was fuel oil. That might 
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seem impossible, but it was not so. Quite a 
number of marine engineers insisted on having 
connections with the tanks in order to steam 
them out, and those connections ought to be 
taken away when at sea, but they were not 
taken away and oil got into the boilers. A 
third case was the wholesale wastage of tubes, 
which in no circumstances could be said 
definitely to be due to scale, oil, or any other 
known cause. His own belief was that it 
was due to electrical leakage from the 
degaussing system. Many ships had been 
degaussed in a hurry, and there were bundles 
of cables hung round the ships from which 
quite an appreciable amount of electrical 
leakage took place. There were definite signs 
of leakage of this sort which must be from 
the degaussing circuit. The way out of this 
trouble was to keep the degaussing circuit 
properly insulated. 








Literature 





Spectroscopy and Combustion Theory. By 
A. G. Gaypon. London: Chapman and 
Hall. 1942. Price 17s. 6d. net. 


ComMBUSTION is of vital interest to most 
engineers, so many of whose activities depend 
on it. This book, which describes the way 
spectroscopy has contributed to the theory 
of the phenomenon, will be appreciated, 
therefore, not only by those concerned with 
the internal combustion engine, but by 
many other readers of THE ENGINEER. It is 
fitting that the author should be a research 
worker at the Imperial College, South 
Kensington, dedicated, as that institution is, 
to scientific research in application to 
industry, and where the late Professor Bone 
and his co-workers did so much pioneer work 
on the study of flames. 

A sketch of the ground covered will show 
how valuable spectroscopy is likely to prove, 
both in laying the foundations of a sound 
combustion theory and for following the 
molecular changes which actually take place 
in specific instances. 

A molecule, like an atom, can only exist 
in certain states, embodying amounts of 
energy which, from one state to another, 
differ by integral numbers of the ultimate 
unit of energy, the quantum. Emission or 
absorption of radiation only occurs when a 
molecule passes from one of these states to 
another, and the radiation which is then 
emitted or absorbed is highly characteristic 
of the change. Radiations of four kinds are 
considerable. The first type, a simple line 
spectrum, arises from changes in the states of 
atoms. The second, consisting. of band 
spectra in the visible and ultra-violet regions 
of the spectrum, arises from changes in the 
energy of vibration of the constituent atoms 
in the direction of the internuclear axis 
(considering only the simple case of the 
diatomic molecule). Each of these bands, 
however, consists of a series of fine lines 


especially the increase of the fuel supply, are 
of almost vital importance to-day, and that the 
existence of this method of securing increased 
safety, economy, and fuel supply, deserves to 
be much better known in this country than is at 
present the case. 


combustion detected ; spectra of explosive 
studied, and useful application made to 
determine the type of combustion taking 
place in internal combustion engines—-the 
method has been applied to the study of 
knocking, with results of some utility. Know- 
ledge can be obtained, too, on the duration 
of activation of molecules by radiation and 
collision, factors which determine which of 
the many possible chemical reactions is 
actually dominant. Flame temperatures can 
be measured without the uncertainties which 
arise from the use of thermo-couples, optical 
pyrometers, and so forth, while specific 
heats can be calculated theoretically—and 
with great accuracy—from spectroscopically 
determined molecular constants. 

Such is the ground covered by this pre- 
sentation of the present position of a rapidly 
developing subject, of great promise, but not 
yet come to full fruition—the author in his 
last chapter points out the present lack, and 
the importance, of quantitative measure- 
ments. The book is packed full of informa- 
tion and has good subject and reference 
indices. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


MINE DISASTERS 


Str,—Your article on the history and causes 
of mine disasters in your issue of October 30th 
is most interesting, and will, I am sure, be read 
with appreciation by all those concerned with 
the design of mining apparatus. The fact 
which has impressed me most is the statement 
that in a presumably typical mine the output 
of inflammable gas reaches such a figure as 
540,000 cubic feet per day. May I suggest 
that you devote some space in the near future 
to what has become an established American 
proceeding for removing this gas before the 
working face reaches the accumulations, by 
driving pipes into the untouched coal? The 
initial purpose is to obtain the gas as fuel for 
the benefit of industry, and the step has proved 
@ paying proposition; but a most important 
secondary result has been the greatly increased 
safety of the mine and the potential reduction 
in the cost of ventilation. 

I would suggest that all these aims, but 


W. WItson. 
Witton, Birmingham, November 21st. 








Sixty Years Ago 





THe FEerRRANTI DyNAMO 


On the evening of November 27th, 1882, we, 


to take, when hot, 1-28 amperes at 41 volts, 
The dynamo was stated to be delivering 
160 amperes at 125 volts, or the equivalent of 
25:4 H.P. We took diagrams from the Fowler 
engine with the object of determining whether 
the claim was justified that the. Ferrantj 
dynamo did “‘ more work per horsepower than 
the Siemens, Burgin, or any other good machine 
already on the market.’’ We found that that 
claim was not substantiated. The advantage 
of the machine, we said, lay in the simplicity 
and cheapness of its construction and in its 
small size and weight. We gave an external 
illustration of it and said that it was an exceed. 
ingly simple machine. It consisted of a cast 
iron frame with two cheek plates, between 
which were arranged thirty-two bobbins with 
cores of soft iron, each core being wound with 
four layers of wire, 1/7in. in diameter. The 
coils were connected in series and were excited 
by the small Siemens dynamo. The armature 
was the special feature of the dynamo. We 
were restricted as to what we might say about 
it because of considerations concerning foreign 
patents. We indicated, however, that the 
armature was wound with a flat copper tape. 
The inventor, we added, had proceeded on the 
principle that speed was cheaper than copper, 
and had chosen to obtain the desired output 
by using a small quantity of copper in the arma- 
ture and rotating the armature at a high speed, 
up to 2000 r.p.m. on occasion. 








The 1942nd L.N.E.R. 
Locomotive 


Ir is announced by the London and North- 
Eastern Railway that the 1942nd locomotive 
to be constructed at the company’s Doncaster 
works has just been completed. The works 
number fixed to the smoke-box of the engine 
bears, therefore, ‘‘ 1942” as the registration 
number and also the year of completion. It is 
extremely unlikely that such an occurrence in 
locomotive building can ever occur again. The 
1942nd engine has been allotted 3844 as a 
service number, and she is one of a series of 
powerful 2-8-0 freight locomotives which are 
now under construction. We may recall that 
it was in 1867 that the first engine was built at 
Doncaster, one year after the late Mr. Patrick 
Stirling had been appointed as locomotive 
superintendent of the former Great Northern 
Railway. She possessed the 0-4-2 wheel 
arrangement and was specially designed for the 
mixed traffic of that time. That locomotive, 
**No. 18,” had two cylinders with a diameter 
of 17in. and a stroke of 24in., the diameter of 
the coupled wheels being 5ft. 7in. and the grate 
area 16-25 square feet. The heating surface 
of the fire-box was 100 square feet and that of 
the tubes 975 square feet, giving a total heating 
surface of 1075 square feet. The weight of the 
engine in working order was 31 tons 18 cwt., and 
the tender in working order 32tons 1 ewt., making 
a total weight of 63 tons 19cwt. The figures 
for the 1942nd engine are in striking contrast. 
She has three cylinders, with a diameter of 
18}in. and a stroke of 26in., with a coupled 
wheel diameter of 4ft. 8in. The grate area is 
27-5 square feet. The heating surface of the 
fire-box is 163-5 square feet, that of the tubes 
1868-5 square feet, and that of the superheater 
430-5 square feet, giving a total heating surface 
of 2462-5 square feet. The weight of the engine 
in working order is 78 tons 13 cwt., and that of 





regularly disposed, and this fine-line structure 
of the individual bands results from changes 
which occur in the energy of rotation of the 
molecule. Lastly, bands occurring in the 
near infra-red indicate changes in the vibra- 
tional and rotational energies of the molecule, 
the atomic states remaining unchanged. 

It is not surprising, then, that combustion, 
a very vigorous form of molecular change, 
evokes radiation of all these types, and that 
very specific information may be obtained 
from such radiation concerning the molecular 
changes which give rise to them. 

For example, the chain mechanisms of the 
passage from fuel to the combustion product 
can be elacidated ; intermediate stages in 


in company with others, inspected a Ferranti 
dynamo at work in one of the arches under 
Cannon Street Station, close to Thames Street. 
Much had previously been heard about the new 
dynamo, on the design and construction of 
which Ferranti was working, and on previous 
occasions, before seeing it, we had expressed 
some scepticism concerning certain claims made 
for it. At Cannon Street we found a compound 
steam engine, by Fowlers, of Leeds, driving by 
belt a countershaft from which two other belts 
were taken, one to the. Ferranti dynamo and 
the other to a very small Siemens machine used 
as an exciter. The dynamo was supplying 
current to 321 Swan incandescent lamps 
arranged in 107 groups of three in series. Each 








lamp was supposed to be of 18 candle-power and 


the tender in like condition 52 tons, making a 
total weight of 130 tons 13 cwt. 








A New S.A. Mrinerat Argea.—After years of 
hopes and theorising, it would appear that the 
Kaokoveld of South-West Africa is at last about to 
yield some secrets of its mineral treasures. Few 
parts of Southern Africa are less known, and 
certainly there are not many places more difficult 
to reach than this strip of territory in the far north 
of South-West Africa, immediately below the great 
Cunene River and abutting on Angola. The S.A. 
Minister of Mines has recently revealed that a 
promising tin deposit has been found in the Kaoko- 





veld as a result of an expedition by members of the 
Geological Survey to the territory. 
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Deep Tunnel Air Raid Shelters 


No. 


N a Journal note in our issue of September 

18th last, we gave a short description of 
deep-level tunnel shelters recently completed 
in the London area. It was in December, 
1940, that the Ministry of Home Security 
decided that it was advisable that a certain 
amount of accommodation should be pro- 
vided in London by means of such shelters 
to meet the needs of the large numbers of 
people who took shelter nightly in the 


I 


in close collaboration with the Chief Engineer 
of the Ministry of Home Security, Sir 
Alexander Rouse, C.I.E., M. Inst. C.E. 
Mr. G. W. Ellis and Mr. H. C. Webb acted 
as resident engineers for Messrs. Mott, Hay 
and Anderson, and Mr. J. L. Thompson and 
the late Mr. D. F. C. Fitzgerald, succeeded 
by Mr. H. J. Donovan, for Messrs. W. T. 
Halcrow and Partners. 

The eight shelters with which this article 
deals are all in the London area, four north 





London tube railway stations. By the kind- 
ness of the consulting engineers, Messrs. 


and four south of the Thames respectively. 
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shelter accommodation at two levels. The 
drawing reproduced in Fig. 1 shows a typical 
arrangement, whilst photographs repro- 
duced herewith give an impression of the 
appearance of a shelter. As will be seen, 
sleeping accommodation is provided by means 
of bunks arranged both transversely and 
longitudinally. The number of bunks is 
approximately 8000 per shelter. Access is 
provided near the middle by means of a 
staircase down from the tube railway plat- 
forms or passages and also towards the ends 
by means of two spiral staircases in shafts. 
The shelters are provided with ventilation, 
sanitation, medical aid posts, wardens’ 
posts, canteens, and various other services. 
The canteens, of which eight are provided in 
each shelter, are 40ft. long and are situated 
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Mott, Hay and Anderson, and W. T. Halcrow 
and Partners, we are now able to give further 
details as to the arrangement of these shelters 
and the methods by which they were con- 
structed. 

As we mentioned before, the works are 
in close proximity to and at certain points 
are directly connected with the existing tube 
railway stations of the London Passenger 
Transport Board. That body has, by arrange- 
ment, acted as agent for the Ministry of 
Home Security and entered into the contracts 
for the various sections of the work. The 
Board’s engineering department, under the 
engineer-in-charge, Mr. V. A. M. Robertson, 
M. Inst. C.E., has given assistance to 
the consulting engineers in a number of 
ways, particularly in regard to electrical and 
ventilation matters, in which its experience 
in connection with tube railways was of 
great value. Mr. J. C. Martin, M. Inst. C.E., 
was specially appointed by the Board to 
act as liaison officer between the various 
departments and also with the con- 
sulting engineers. Under his direction the 
arrangements were made for the supply of 
some 24,000 tons of cast iron lining for the 
tunnels, the running of a fleet of 120 lorries 
by the Board’s bus and coach section for the 
cartage of the bulk of the tunnel excavation, 
and for the acquisition of lands by the 
Board’s legal department. The design and 
superintendence of the work was carried 
out by the Board’s consulting engineers, the 
senior partners of which, Mr. Anderson and 
Mr. Halcrow, have also, since the outbreak 
of war, acted as consulting engineers to the 
Ministry of Home Security. At all stages of 
the work the consulting engineers have been 


FIG. 1—-ARRANGEMENT OF TYPICAL SHELTER 


They have been constructed beneath existing 
stations so that access to them is easy, and 
they have been so arranged as to line and 
level that they could be incorporated at a 
later date in a new system of tube tunnels, 
should further development of London’s tube 
railways become necessary. 

Each shelter consists of two tunnels, 
approximately 1400ft. in length, parallel to 
each other and with a diameter of 16ft. 6in. 
The tunnels have a floor at diameter level 
and another near the bottom, thus providing 








FiG. 2—UPPER FLOOR 








close to cross passages from the staircase 
shafts. They are intended only for the pro- 
vision of light meals and hot drinks, but, 
even so, to keep them supplied involves the 
handling of so much material that it was con- 
sidered necessary to install a small lift in 
each staircase shaft with a capacity of 9 ewt. 
Medical aid posts are situated at the dead 
end of each cross passage, thus ensuring 
quiet and privacy. The wardens’ post is 
fitted with three telephones, one on the 
national system, one on the Board’s system, 
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and the last on that of the shelter, providing 
connections with telephones at the top of the 
central staircase, at each pill-box covering 
a shaft, the control rooms and medical posts. 


LIGHTING 


Lighting received careful consideration. 
Photometric tests and experiments were 
carried out before a decision was reached. 
Three intensities of light have been arranged, 
full lighting, quarter or emergency lighting, 








Corrosion of Boiler Tubes* 
By T. HENRY TURNER, M.Sc.f 
INTRODUCTION 


How to extend the useful life of boiler tubes 
has become an urgent national problem, and 
help in this direction is sought. It is hoped 
that the following summary of experience gained 
in studying the metallurgical characteristics of 
boiler components and the nature and treat- 
ment of feed waters on the London and North- 











FiG. 3—-LOWER FLOOR OF SHELTER 


and dimmed lighting while the shelterers are 
asleep, respectively. In the shelter tunnels 
the lighting fittings are spaced at 12ft. 
centres. Every fourth light is looked upon 
as the emergency system and is supplied 
from the London Passenger Transport Board’s 
power system, the others being on the 
public supply. Dimming of the lights is 








effected by means of a 2-kVA, 230/115-150- 


Eastern Railway may be of assistance to boiler 
users, and may encourage others to make any 
recommendations of practical value in the 
present abnormal circumstances. 


CORROSION IN SERVICE 

Reasons for Corrosion.—Boiler components 

may be corroded for any of the following 
reasons :— 

(1) A new boiler tube is rapidly pitted by 








Fic. 4—PILL - BOx AT HEAD OF SHAFT 


volt tapped single-phase auto transformer, 
controlled by a change-over switch. 
(To be continued) 








Tue “ Apmrrat Grar SPEE,”—A recent report 
from Montevideo says that divers who have been 
down to inspect the ‘‘ Admiral Graf Spee” consider 
that it will be possible to raise the battleship. 








corrosion at breaks in the oxide scale, even in 
pure distilled water, in the presence of air. 


dissolves steel in the cold without the need for 
any added chemicals or heat. 


20th, 1942. Abstract. 


Eastern Railway Company. 





(2) Distilled water in the presence of air 





* Institution of Mechanical Engineers, November 





(3) All natural feed waters contain salts anq 
gases, and act as electrolytes. 

(4) Where dissimilar materials come in contact 
in such electrolytes, electric current may be 
produced, and may cause the steel to pass to 
the corrosion product. This happens, for 
example :— 


(a) Where an oxide bloom is broken and 
steel is exposed. 

(6) Where annealed and cold-worked stee] 
meet. 

(c) Where a steel tube or stay meets a 
copper plate. 

(d) Where steel is exposed through breaks 
in the deposited boiler scale. 

(e) Where copper dissolved from plate or 
stays or bronze components is precipitated 
on bare steel. 

(f) Where hot and cold steel meet. 

(g) Where bare steel is exposed at gaps in 
a boiler paint coating. 


How Boiler Tubes Corrode.—Fig. 1 illustrates 
three ways in which locomotive boiler tubes 
corrode. These three ways are described in the 
following paragraphs :— 


(1) General Corrosion.—In boiler tubes this 
causes little trouble and is associated with long 
trouble-free service life. Pitting and necking 
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a General corrosion. 
b Necking 
e Pitting. 


Fic. 1—How Locomotive Boiler Tubes Corrode 


are the causes of premature failures. It is 
important to differentiate between the life of a 
tube which loses iron by corrosion uniformly 
spread over the surface and a similar tube 
which loses the same weight of iron concen- 
trated in a few pits or grooves. With any given 
corrosive conditions in the boiler water and 
dissolved gases, the life of the tube will obviously 
depend on how uniformly the corrosion is 
spread over the tube. 

Mill scale, which is always in practice broken 
in places, has the effect of concentrating the 
corrosion at these gaps in the mill scale. Pickling 
or sand-blasting of all the boiler tubes before 
they are put into the boiler is therefore essential 
if pitting is to be avoided. With modern boiler 
tubes one may almost guarantee that pitting 
will not occur in an abnormally short time if 
the tube be free from mill scale before it is put 
into the boiler. If some slight change is made 
in the water supply by an abnormal rainfall, 
the construction of other bore-holes or the 
commencement of partial softening by the 
supplier, &c., pitting may occur if the mill 
scale has been left on the tubes. 

(2) Necking.—Steel stays and boiler tubes 
uffer by grooving or necking, an abnormal, and 


si 
sometimes dangerous, loss of section near to the 
copper fire-box plate into which they are fitted. 





t Chief chemist and metallurgist, London and North- 





To a lesser degree, this also happens at the 
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«moke-box end where the steel tube is expanded 
into a steel tube plate. The flow of water in the 
poiler is certainly one feature causing this 
trouble, as necking is sometimes more marked 
in some areas of the boiler and on some aspects 
of the tube circumference than on others. 

The upward flow of water-entrained scale 

rticles and gas bubbles is at a maximum here, 
and is impeded by the tubes. Water therefore 
impinges on either side of the tubes below their 
centre line, and the worst necking is often found 
at those two places. In other cases, the necking 
appears to be almost uniformly deep all round 
the tube. Oxide and steel have not the same 
coefficient of expansion, so boiler scale cracks 





TABLE I, 


with bad waters used as feed, and in particular 
with those containing magnesium salts. Such 
waters also cayse leaking where the tube is 
expanded into the fire-box tube plate. 

(3) Pitting.—In locomotive type boiler tubes 
where the oxide scale is damaged by handling, 
pits sometimes occur. Usually the oxide 
scale is damaged in handling, and most stacks 
of new tubes show the steel of the tube to be 
already corroding in the atmosphere before the 
tube is fitted in the boiler. When tubes are 
straightened or bent, Liiders lines form in the 
oxide scale, and at these lines corrosion occurs. 
Where two such lines cross, a pit often starts. 
In certain cases pitting has occurred within a 





tubes adjacent to the fire. The scabs consist 
of a hard oxide crust under which pitting has 
developed. They occur as isolated areas often 
up to 4 square inch in size. Scab pitting has 
been noted in marine boilers using distillate, 
kept alkaline by the addition of lime water, and 
in boilers operating on untreated shore waters. 

Boiler steel should be dissolved away in 
proportion to the corrosivity of the feed water. 
Lack of uniformity in this respect is due to 
various materials getting in the way. These 
inhibitors may be alkalis in solution, organic 
materials in suspension, or solid matter on the 
surface of the steel. Mill scale, boiler paint, 
boiler scale, or the deposit from “liming” a 


-Various Ways in which Metals Crack under the Influence of Corrosion 
























































Appearance. 
Type of cracks. Stress. Surrounding Temperatures. Time, — To prevent these 

. atmosphere, Under cracks. 

To naked eye. microscope. 

Fatigue : Externally applied.| Fatigue failures are} Atmospheric Occurs after numer-| Smooth shell or wave-} Cracks pro -| Shot-blast the surface to 
Creeping Sometimes aided by} much accelerated by ous repetitions of| like curved markings| gress within) leave it in a state of 
Thumbnail residual internal] moisture, acids, SO,, stress. Higher stress,| related to applied} the grains,,; compression. Avoid 
slow-growing stresses. Repeated| sea water, and other fewer repetitions ;| stresses and design] i.e., trans or) sharp corners at rivet 

external tensile stress} corrosive influences. the more SO,, mois-| of article, ¢.g., at} intracrystal -| holes, &c., and all 
normally the major) This mixture of ture, or other corro-| right angles to stress} line other stress concentra- 
cause mechanical stresses . sive influence, the} axis. A thin hair- tions. Paint or other- 
and chemical action fewer the stress re-| like crack is seen wise protect the sur- 
is now called * cor- petitions before fail-| before fracture. face from corrosion. 
sion fatigue” ure Smooth surface is Zine, cadmium, and 
sometimes _ bright aluminium _ coatings 
and incrusted are good 
Crazy cracking [Thermal stresses due] Water and steam sup-} Above normal] After service with ir-| A  ‘‘crazing”’ of|-Transcrystal -| Make water flow through 
; to repeated over-| plied irregularly to| boiler tempera-| regular feed water} cracks linked to one) line the tubes regularly 
heating and cooling | fire side of tube bores} tures circulation another, and filled 
with oxide 
Season | Internal stresses left) Ammonia and mer-| Atmospheric Occurs after a time} Crystalline, jagged, or} Cracks are} Anneal at low temper@- 
in brass by spinning} cury salts accelerate without externally; saw-toothed found to have| ture to remove the in- 
| or pressing, or other-| season cracking of applied stress, hence skirted the} ternal stresses. See 
wise cold working is} brass. Internal stress the name. If much grains. Inter-| also “‘ Mercury Crack- 
the normal cause,) and chemical action ammonia _ present, erystalline| img Test, Procedure, 
but effect can be re-| combine in produc- time before failure; appearance,| and Control,” by H. 
produced by extern-| ing season cracks oceurs is short i.e., following} Rosenthal and A. L. 
ally stressed metal the grain} Jamieson, Proc. Am. 
in contact with cer- boundaries Soc. for Testing Mate- 
tain chemicals } rials, 1941, Vol. 41, 
| page 897, for details of 
} standardised mercur- 
ous nitrate solution 
test 

Caustic : ‘External stresses, also| In boiler seams where| At the elevated] Appears after aj Crystalline, jagged, or} Cracks are in-| Weld and anneal instead 

Caustic embrit-| the internal stresses| saltsconcentrate due| temperatures of| period of service,| saw-toothed. A fis-| tercrystalline,| of rivet. Avoid stress 
tlement due to riveting. Pro-| to slight leaks, and| boilers and con-| giving a first warn-| sure or wide crack, keepingmain-| concentrations. Use 
gressive cracking in| in chemical evapora-| centrating pans ing as a steam leak} withitssurfaceblack| ly tothegrain| phosphates instead of 
highly stressed zones} tion pans. Caustic at the seam with magnetic oxide} boundaries sodium carbonate. 
soda, and sodium Cracks in riveted Lignin, quebracho, 
| nitrate, aid the joints occur first cutch, and tannin act 
| cracking. The in- between the plates, as inhibitors. High 
| hibiting action of i.e., out of sight sulphate hinders, but 
sulphate, tannin, nitrate helps, action 01 
&e., is not yet. fully these inhibitors 
roved 
In bar as rolled, un-| In steel used as anode} Atmospheric Cracks not at first] Cracks in anode| Caulk boiler internally. 
stressed in solutions of potas- shown on outside by| are also inter-| Shot-blast before rivet- 
sium nitrate. No magnetic or other crystalline ing 
| cracks when oecur- detector as in case 
ring as cathode of welds 
Hydrogen: | Marked reduction in Atmospheric Effect soon passes off} Blisters may be shown Use inhibitors in the 


ductility and tough- 
ness. Occurs in all 
carbon steels, but 
effect is more pro- 
nounced in cold - 
worked steels 


Hydrogen em- 
brittlement 


Unstressed pickled] In air 
steel may crack 
when subsequently 
cold-worked 

Cold - worked _ steel 
may crack spontane- 
ously in the pickling 
bath 


In acid 








with 
few days or boiling 
in water for a few 
minutes. In hard- 
drawn steels, how- 
ever, permanent 
damage may result 


ageing for aj in 


No reason to think 
that hydrogen 
causes boiler 
cracking 











thinner sections 


acid or soak in boiling 
water after pickling. 
Avoid over-pickling 


material of 


Superimpose cathodic 
pickling on straight- 
forward chemical pickl- 
ing in sulphuric or 
hydrochloric acids 











Norr.—The transverse parallel cracks noted on the outside of water tubes and on the inside of superheater tubes are not included, as they appear to be due to 
thermal stresses accentuating defects due to the method of manufacture and not especially to corrosion. 


off by the differential expansion and contrac- 
tion due to heating and cooling. The expan- 
sion and contraction stresses set up when the 
boiler is heated for service and cooled for 
periodical inspections are greater where the 
tube makes contact with the end plates than 
where the tube is free to move. Tubes and stays 
are also hotter at this point in service than 
farther away from the fire-box. The cold work 
of expanding the tube or threading the stay 
leaves a bare open-grained patch of steel free 
from oxide scale and possibly with many small 
cracks in its surface. 

All of these reasons would help to explain the 
occurrence of necking, but necking is not 
universal in its occurrence, and is associated 





few weeks of a boiler going into service 
with new tubes. Naturally soft waters 
have ruined boilers by initiating pitting 
which penetrated through the tubes in a few 
weeks. This soft water pitting occurred at 
breaks in the oxide scale, and the holes pro- 
duced were almost parallel-sided, like minute 
drilled holes. The pitting observed in tubes 
working in hard feed waters has generally been 
more bowl-shaped. 

In water-tube boilers pitting occurs where 
a boiler paint is locally removed by excessive 
heat and turbulence. When sea water con- 
taminates the feed of marine boilers “scab 
pitting’ is often reported. This accelerated 
local corrosion occurs in the bore of water 





feed water—all of these, if they formed flawless 
complete coverings, Would be corrosion inhi- 
bitors. They are, however, virtually never 
flawless, so the corrosivity of the feed is con- 
centrated where such coverings are incomplete, 
and where, in consequence, pitting occurs. 

Marked Effect of Oxide Scale—The oxide 
bloom on the new tubes, being in many places 
a barrier to the action of the corrosive water 
on the steel, results in the concentration of 
corrosion at the breaks in the scale. This is 
similar to the very rapid corrosion at “ holi- 
days” in the paint on steel panels, which are 
observed when testing such panels in sea water 
and other good electrolytes. 

These observations led the author to suggest 
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that tubes would be more free from pitting and 
necking if the oxide scale were always removed 
by pickling or shot-blasting before the tubes 
were fitted in the boiler. 

Locomotive boilers were therefore put in 
service some years ago experimentally with a 
variety of tubes to test the effect of shot- 
blasting, and a small deliberate addition of 
copper. The best service was given by tubes 
with this copper addition and a shot-blasted 
surface. 

Caustic Embriitlement.—Although embrittled 
tubes from a water-tube boiler are clearly shown 
by Schroeder and Berk,* caustic embrittlement 
does not normally occur in tubes. It must be 
borne in mind as a specialised form of corrosion 
affecting the plates of boilers at riveted seams, 
for any water treatment intended to save tubes 
will be liable to affect the plates for good or ill. 

It may be helpful to attempt to classify, in 
Table I, the cracking of metals under the 
influence of corrosion. 

(To be continued) 








The “ Austerity ’ Locomotives 





Notices have appeared in the Press about 
the locomotives specially designed by the 
Ministry of Supply for the use of the British 
Army, and a few details of a technical character 


cast iron, each with three narrow rings of cast 
iron. The valve gear is to be Walschaerts, 
operating piston valves arrayged for inside 
admission. Holes with wearing surfaces will be 
fitted with cast iron bushes, and hand screw 
reversing gear arranged for left-hand drive is 
to be fitted. 

The driving wheel centres are to be steel 
castings, and those of the leading, intermediate, 
and trailing wheels of cast iron, all with balance 
weights incorporated in the castings. Tyres 
will be fitted to the coupled wheels only. 

The springs will be of the laminated type. 

Steam brakes will be fitted to the engines, 
with dual automatic brake apparatus for train 
working. 

Steam sanding will be arranged at the front 
of leading and front and rear of driving wheels. 
The boxes are to be of fabricated plate with 
cast iron lids. 

The two-wheel truck at the front end of the 
engine will be of the three-pin swing-link type. 
The wheels, which also incorporate the tyre 
section, will be of disc form and made of steel, 
forged and rolled. 

For lubricating the cylinder barrel and steam 
pipes a sight-feed lubricator having four feeds 
will be provided. Other important points 
requiring lubrication will be siphon fed. 


TENDER 


The wheels of the tender, which also incor- 
porate the tyre section, will be of disc pattern 
and made of cast iron chilled on the tread. All 


The Hex River Valley Scheme 


Wuustr developments in electricity supply 
in South Africa are not on the scale that existed 
a few years ago, nevertheless progress is stil] 
taking place. One of the developments of 
interest relates to the supply of electricity to 
the first farmers of the famous Hex River 
Valley, as well as to others in that area. Early 
in 1934 the owners of a garage at De Doorns— 
Messrs. P. F. and H. Hugo—who had been 
supplying electricity to a few nearby consumers, 
decided to launch out and undertake supply 
within the greater portion of the valley. They 
accordingly approached the Electricity Contro] 
Board for the necessary permission, and for 
the allocation of a defined area of supply. After 
thorough investigation of the proposals the 
Board issued a permit under the Electricity 
Act, which gave authority to Messrs. Hugo 
Bros. to supply electricity within the area 
applied for to the extent of 2,000,000 units per 
annum. The undertaking flourished, demands 
for power increased, and eventually the owners 
of the power station found themselves com. 
pelled to face the necessity for a major exten. 
sion of the station to provide a substantial 
increase in its generating capacity. For certain 
reasons, including the difficulty, owing to the 
war, of obtaining generating plant, &c., from 
overseas, the owners of the undertaking were 
not prepared for the time being to make any 











will be welcomed by engineers. 
The design is of the most simple description 
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and is governed by the availability of materials 
and labour. The employment of steel castings 
is strictly limited, and complicated forgings are 
avoided wherever possible. Constructional 
details are reduced in number to the lowest 
limit consistent with efficient working, and as 
far as possible renewable parts are duplicate 
with those of L.M.S.R. standard locomotives. 

Materials will be the best obtainable of their 
respective kinds, and tests are to be in accord- 
ance with British Standard Specifications so far 
as these are applicable. Workmanship will be 
of the highest standard throughout. 

The boiler barrel is parallel and the fire-box 
casing of the round-topped type. The fire-box 
is to be of copper, stayed to the outer casing 
by steel water space stays riveted over on the 
inside only, and by copper stays in the breaking 
zone, riveted over both inside and outside. The 
crown is to be supported by steel direct stays 
screwed and riveted over at both ends. The 
boiler as a whole follows good modern practice. 

The main frames are to be of steel plate and 
the stretchers are to be’ of flanged plates and 
fabrications, while the smoke-box saddle will 
be of cast iron. The stretchers will be secured 
to the frames either by turned and tightly driven 
bolts or by hot steel rivets closed by hydraulic 
pressure. 

The cylinder block is of cast iron, and the 
slide bars, made of steel, will be of the double 
everhead type to suit the “‘ Laird” type of 
crosshead, which is to be a steel casting. The 
slide blocks will be of cast iron lined with white 
metal. The pistons will be of the box type, of 





* U.S. Bureau of Mines, 1941, Bulletin No. 443, 
‘“‘ Intererystalline Cracking of Boiler Steel and its Pre- 
vention.” 


the wheels of the tender will be braked by steam 


ARRANGEMENT OF “ AUSTERITY '’ LOCOMOTIVE 


and hand brakes, and for train working dual 
automatic brake apparatus will be fitted. The 
brake rigging will be compensated. 

Leading particulars of the locomotive and 
tender are given in the accompanying table. 

The tank will be of welded construction 
throughout. 

The fuel space will be so arranged as to make 
the bunker self-trimming. 


Engine 
19in. dia. by 28in. stroke 
4ft. 84in. diameter 
3ft. 2in. diameter 


Cylinders... ... 
Coupled wheels ... 
Front bogie wheels 


Coupled wheel base ... 16ft. 3in. 
Rigid wheel base 16ft. 3in. 
Total wheel base... 24ft. 10in. 


Heating surface : 


Tubes 1512 square feet 

Fire-box ... 168 square feet 

Total 1680 square feet 
Superheater surface ... 338 square feet 
Grate area ... . 28-6in. 


Working pressure pea per square inch 


Tractive force, 85 per cent. 


working pressure . 34,215 lb. 
Tender 
Tank capacity 5000 gallons 
Fuel capacity 9 tons coal 
Wheels... ... 3ft. 2in. diameter 
Wheel base ... 15ft. 9in. 
Engine and Tender 

Wheel base ... 53ft. 1Zin. 


Estimated Weights 
About 72 tons 


Engine in working order ... 
About 56 tons 


Tender in working order ... 


Approximate weight distri- 
bution in working order : 
Truck axle 


; 10 tons 
Coupled axles ... 


154, 154, 154, 153 tons 





Tender axles ... 14, 14, 14, 14 tons 


major extensions to their power station, and 
there was therefore the problem to be faced of 





Swarm Sc. 


satisfactorily meeting the increased demand in 
their area of supply. 

Not long after that necessity began to present 
itself, the town of Worcester, which is about 
20 miles by rail from De Doorns and which also 
was supplying electricity to farmers in the 
district within an area granted by the Control 
Board (an area abutting upon the De Doorns 
area), found that the demand for electricity, 
both within the town and without, was increas- 
ing to such an extent that it, too, would have to 
make provision for an increase in its available 
supplies of electricity. Opinion in Worcester 
as to the best means of providing for this 
increased supply was divided. Some favoured 
the idea of enlarging the existing municipal 
power station; others considered it would prove a 
better proposition in the long run if the Elec- 
tricity Supply Commission would undertake 
supply. Eventually it was decided not to make 
any major additions to the municipal plant, 
but to take from the Commission a bulk supply 
to cover their requirements over and above the 
capacity of the municipal plant. 

This decision on the part of Worcester went 
far towards solving the De Doorns problem, 
for with the Commission’s high-tension lines 
as near as Worcester it would be a logical step 
for the Commission to take over the De Doorns 
undertaking if the owners considered that such 
a step would best suit their private interests, at 
the same time satisfying the increasing demand 
for power to the Hex River Valley. Mutually 
agreeable terms werearrived at by the two parties, 
and the enterprising owners of the De Doorns 
undertaking retired with the realisation that 
their pioneering work had laid the foundations 
of probably great developments in the future. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Official Announcements 


The following instructions have been 
issued by the Ministry of Supply, Non-ferrous Metals 
Control, which are supplementary to those con- 
tained in @ notice dated November 2nd, 1942 (THE 
ENGINEER, November 13th, page 409), relating to 
brass and manganese bronze rods. Users of brass 
and manganese rods have been required to submit 
to certain authorities details of all orders for brass 
and manganese bronze rods which they wish to 
place with manufacturers against contracts which 
they hold for requirements of the Admiralty, 
Ministry of Aircraft Production, and Ministry of 
Supply. ‘The new notice includes the Air Ministry 
in the term ‘“‘ Service Departments ”’ used in the 
notice. All requirements for that Department 
should be sent to the Ministry of Aircraft Pro- 
duction, M.P.4, 34, Calthorpe Road, Birmingham, 15. 
Material needed for the Admiralty Merchant Ship- 
building and Repairs Department should be sent 
to that Department, St. Enoch Hotel, Glasgow, C.1. 
All other Admiralty orders to the Admiralty 
P. Branch Materials, Empire Hotel, Bath. Where a 
user has found it necessary, after receiving an 
allocation, to cancel or materially to alter the 
original order, full details should be communicated 
immediately to the Control direct, so that cancella- 
tion or substitution can be effected without delay. 
Permission has been given to merchant stockists 
o supply the immediate and small requirements of 
“ Service ” and all other Government Departments. 
Alimit of 2 ewt. of any one size or specification has 
been fixed on any order that may be accepted 
without being submitted to the Control for approval 
before delivery is effected. In addition, orders for 
2ewt. and over may be accepted, but no delivery 
may be made by the stockist until the approval of 
the Control has been granted. Where orders are 
placed with stockists in accordance with these 
instructions, it will not be necessary for users to 
submit their requirements to the “‘ Service ’’ Depart- 
ment concerned. This arrangement is intended to 
ease the distribution of rods for urgent small and 
unexpected needs. Where, however, a user is able 
to formulate a programme properly in advance, 
application should be made in the case of the 
“Service’’ Departments in the manner already 
laid down and, in the case of all other Government 
Departments, in accordance with existing practice. 
... The Ministry of Supply has issued a Control of 
Iron and Steel (No. 26) Order, 1942, which amends 
certain of the prices established under earlier Orders 
and includes an increase in price of 6 per cent. for 
general steel castings. Otherwise the changes are 
of minor character. The Order also establishes 
controlled maximum prices for certain iron and steel 
and allied materials, hitherto not covered, notably 
special quality steels, cemented carbide tool tips, 
medium plates rolled in a sheet mill, pit props, and 
ferro-molybdenum grinding powder. 


The Pig Iron Market 


The position in the pig iron market is 
fairly satisfactory, and although the demand is 
active, apart from hematite, there is no real shortage. 
The necessity of using refined and low-phosphoriec 
pig iron as a substitute for hematite has occasioned 
some tightness in the supply of these pig irons, but 
the position is not more stringent than has ruled for 
some time. Unless firms employed upon war work 
find a difficulty in obtaining supplies, it can hardly 
be said that difficult conditions rule in any branch 
of the iron and steel trades in view of the enormous 
demand for practically all materials, and so far 
consumers engaged upon essential work have been 
able to obtain adequate quantities of refined and 
low-phosphoric irons. Engineering foundries are 
important buyers of both these qualities and most 
consumers anticipate that their requirements will 
be on a considerable scale for a long time. Recently 
there has been a more active demand for high- 
phosphoric pig iron, which is in good supply. The 
light castings industry is taking larger quantities 
and other consumers of pig iron are using it for 
purposes for which in pre-war days it would have 
been considered unsuitable. The light castings 
industry, however, has not been well employed 
since the war, as it has not been easy to incorporate 
much of this plant in the war effort. Recently, 
however, a portion of the industry has been better 
engaged upon the production of heating apparatus, 
and it is generally thought that this development 
has had much to do with the important buying of 
pig iron of firms in this industry. War needs result 
in a strong demand for heavy castings, for which 
supplies of hematite are needed, and although the 
Iron and Steel Control is issuing licences for the 
acquisition of this description very sparingly, all 


Export quotations are f.o.b. steamer 


firms requiring it for essential purposes are able to 
obtain their needs. Considerable quantities of 
medium-phosphorie pig iron are also passing into 
consumption, although this is one of the grades the 
Control keeps a watchful eye upon. Large tonnages 
of basic pig iron are required to maintain the huge 
production of steel, and in some districts practically 
the whole of the furnace capacity is devoted to the 
manufacture of this iron. The steel works, however, 
appear to be obtaining their requirements and, 
generally speaking, the position is not unsatisfactory. 


The Midlands and South Wales 


Iron and steel production in the Midlands 
has been maintained at a high rate, and although 
no figures of production are allowed to be published, 
it is believed that good outputs have been achieved. 
The steel works and the re-rolling mills are fully 
employed and are working under extreme pressure. 
The consuming industries are being adequately 
fed by the iron and steel producers, although the 
tempo of operations has rapidly increased this 
quarter. Whilst efforts to expand production are 
continually being made, it is difficult to find the 
means, since practically all available plant is now 
fully employed. The pressure to secure supplies of 
alloy and special steels is undiminished and it seems 
apparent that this position is likely to rule for a long 
time. Most of the production is taken up by the 
armaments and aircraft manufacturers, and, for 
the time being, the demand would appear to be 
somewhat in excess of the supply. An active 
business is passing in structural steel and the 
requirements of the constructional engineers have 
broadened considerably during the past few weeks. 
Works which a comparatively short time ago were 
anxiously seeking orders now have their capacity 
engaged for well into next year. The sheet industry 
is in a satisfactory position and has in hand a large 
number of orders on Government account for special 
quality sheets. Heavy pressure has been exerted 
by consumers to obtain supplies of billets and sheet 
bars, but the demand is being satisfactorily met. 
Active conditions rule in the iron and steel industry 
in South Wales and, in spite of the difficulties 
attendant upon wartime conditions, deliveries have 
been well maintained and consumers have little to 
complain of in this respect. The demand for plates 
is fully maintained and the mills are working to 
capacity. The production of billets and sheet bars 
is on a heavy scale, but in order to meet the demand 
it is still necessary to rely to some extent upon 
stocks of imported material. Welsh billets are now 
being sent to the Midlands and other districts, 
whilst there is a strong demand for sheet and tin- 
plate bars, the production of which is rapidly 
taken up. 


Scotland and the North 


The Scottish iron and steel works are 
employed at capacity and only a small proportion 
of the production is being consumed in other than 
war work. The outstanding feature of the situation 
is still the insistent demand for steel plates. A 
heavy volume of business is passing in ship, tank, 
and boiler plates. The major proportion of the 
demand is for ship plates and large tonnages are 
passing to the shipyards, where a big programme of 
naval and mercantile construction is in progress. 
It has been pointed out on several occasions that 
the demand includes such a large number of different 
sizes. This acts as a check upon production, and 
recently attention has been paid to the possibility 
of standardising the sizes, and there are hopes that 
success will attend these efforts. The call for 
special and alloy steels is unrelaxed, and the require- 
ments of the armaments, munitions makers, and 
aircraft manufacturers appear to be growing. The 
increase in the production of this steel has been 
phenomenal, but efforts are being made to expand 
the production further and, wherever possible, 
fresh plant is being utilised. A steady demand 
prevails for joists and sections, and manufacturers, 
almost without exception, have good order books. 
The sheet works are fully occupied and are achieving 
big outputs, the greater part of which is to meet 
Service needs. The engineering industry in Lanca- 
shire is almost entirely employed upon war work and 
is absorbing large tonnages of steel. The demand 
for plates shows no signs of declining, and both 
light and heavy sizes are in request. The engineer- 
ing industry is also taking up large quantities of 
steel bars, and although the call seems to be particu- 
larly pressing for the larger-size bars, the demand for 
the smaller sizes is keeping the producing works 
busily engaged. In the sheet department the 
volume of business has increased of late, and it is 





not easy to place orders for near delivery. Most 


Unless otherwise specified home trade quotations are delivered f.e.t. 


of the work in the hands of the makers is on Govern- 
ment account. The steel works on the North-West 
Coast have sufficient orders in hand to keep them 
busy for some months. Production is well main- 
tained. The war industries are kept well supplied 
with the material they require. 


The North-East Coast and Yorkshire 


The pressure to obtain all classes of steel 
seems to be growing, and there is a widely held 
belief that a fresh drive to increase outputs is 
imminent. There is practically no unoccupied 
plant in the district and production has been on a 
heavy scale. One of the features of the position 
is the heavy demand for billets, blooms, and sheet 
bars, which seem to be somewhat in excess of the 
supply, although the balance is made up from the 
distribution of imported semis. The situation as 
regards supplies of semis to the finishing works is 
not unsatisfactory, although many consumers 
would be glad to obtain larger quantities than the 
Control has allocated them. The volume of business 
in special and alloy steel has been fully main- 
tained, and in this department the demand is in 
excess of the supply. Great as has been the increase 
in the production of this description of steel, it is 
understood that fresh efforts will be made to expand 
the output. Generally speaking, the industry may 
be described as operating under intense pressure 
for supplies and to be seeking every possibility to 
raise the production. These conditions were fore- 
cast at the beginning of the quarter and have not 
taken the industry by surprise. There is a heavy 
demand for open-hearth steel ingots, which are 
taken up by the heavy rolling mills as quickly 
as they are produced. There is no important altera- 
tion in the position in the plate department. The 
demand is not relaxed, whilst it has become more 
difficult to place orders for delivery this year. Many 
of the producing works are said to have in hand 
orders sufficient to keep them employed for the 
next six months. The demand for structural mate- 
rial is steady, and good quantities have been taken 
up by constructional engineers. The demand for 
small steel bars, smal] sections, and strip is keeping 
the re-rolling works actively engaged, and the sheet 
makers have good order books. In the Yorkshire 
steel industry conditions are satisfactory. There is 
a strong demand for basic steel and the producing 
works are occupied to capacity. A big volume of 
business is also passing in acid carbon steel, and the 
makers have to struggle to meet the insistent 
demand. Aircraft makers are taking up good quan- 
tities of special steels and the munitions and arma- 
ment makers are exercising pressure to obtain their 
requirements of alloy steels. The demand for steel 
bars has grown considerably during the past few 
weeks and there is a steady pressure from con- 
sumers to obtain deliveries of the larger diameters. 
The re-rolling works also are fully engaged in pro- 
ducing small steel bars and small sections. 


Tron and Steel Scrap 


Conditions in the iron and steel scrap 
market are similar to those which have ruled for 
some time past. The new system of wagon permits 
has been favourably received -by the trade, and the 
steel makers appear to be receiving their deliveries 
more regularly. The intention of the plan was, of 
course, to maintain a regular flow of scrap to the 
melting furnaces. The demand for first-class heavy 
and basic steel scrap in furnace sizes is greater than 
the supply, although some hope is held out that the 
quantities available will be increased as a result of 
fresh efforts in collection. Consumers are taking 
up satisfactory quantities of bundled steel cuttings 
and compressed. shearings, and the demand seems 
to have improved somewhat. There are also plentiful 
supplies of mild stee] turnings, but consumers are 
rather slow in absorbing this material. There is a 
steady demand for compressed basie bundles. 
Mixed wrought iron and steel scrap for basic steel 
furnaces has an irregular demand. The good heavy 
material is being taken up with eagerness in some 
districts, whilst in others business is quiet. The 
light material, however, is available in considerable 
tonnages and is slow in passing into consumption. 
Heavy cast iron in large pieces of furnace sizes is 
meeting with a broader demand, but quiet con- 
ditions rule in the light cast iron department. It is 
suggested, however, that more interest is gradually 
being shown in the latter. There is rather an active 
demand for good heavy cast iron scrap in cupola 
sizes, but a number of consumers appear to have 
covered their requirements. The demand for all 
grades of cast iron scrap, however, is steady. 
particularly for the better qualities. There is some 





scarcity of machinery metal. 
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Rail and Road 


WaR AND THE Rattways.—A little picture of the 
strain and change imposed on our railways by war 
comes from a small and necessarily unnamed place 
in Southern England. Its annual business in pre- 
war’ days was to accommodate 600 passengers and 
handle 2500 consignments, involving 750 trucks: 
An aerodrome was constructed nearby and the 
figures for 1941 rose to nearly 11,000 passengers, 
6000 parcels, and nearly 7000 trucks. 


A War LocomorttvE.—The German Reich has 
put into service a new locomotive, designed and 
built under war conditions. Specially built for the 
Ministry for Arms and Munitions, the new loco- 
motive, with its tender, is reported to have been 
completed with a saving of 26 tons of material and 
of 6000 working hours, compared with previous 
engines, and only this type will be built in future. 
It is further claimed that this engine, with nine 
wagons, has completed successfully a trial run of 
over 3125 miles across Germany and occupied 
territory. 

Hieuways «nv Sout America.—Gradually the 
project to open up the two American Continents by 
great roads goes forward to completion. A link in 
Peru has been strengthened by the new section of 
Peru’s Trans-Andean road to Tingo Maria, on the 
eastern side of the great Cordillera. Surveys were 
made originally for a railway over this route, but 
the scheme was abandoned on account of the diffi- 
culties encountered. Later, when Peru’s programme 
of highway construction began to take shape, it 
was decided to continue the road from Huanaco to 
Tingo Maria. The next stage will be to Pucalpa, on 
the Ucayali River. From this point river steamers 
of up to 3000 tons can reach the Peruvian port of 
Iquitos, on the Amazon. 


Air and Water 


A ProposED DANUBE BripGE.—The construc- 
tion of a new bridge across the River Danube linking 
Roumania with Bulgaria is expected to begin next 
spring. This bridge, which is expected to take five 
years to build, will link Giurgiu, the Roumanian 
river port some 40 miles south of Bulgaria, with 
Russe, the Bulgarian grain port. It is designed to 
accommodate a double-line railway, a motor road, 
and a footpath. 

THE CtypeE Streamer “Lucy Asutron.”—A 
remarkably fine performance stands to the credit 
of the fifty-four year old L.N.E.R. Clyde paddle 
steamer ‘‘ Lucy Ashton.” For over three years she 
has maintained the L.N.E.R. Clyde coast service 
all by herself and during that period has not missed 
one sailing through any defect in her machinery or 
construction—a wonderful tribute to Scottish ship- 
building and marine engineering. Leaving her home 
port at Craigendoran at 6.30 a.m., she sails through- 
out each weekday almost continually until 7.45 p.m., 
the longest break being of one hour and a quarter 
for the purpose of coaling and taking stores aboard, 
and in setting up this record she has covered some 
94,000 nautical milés and made 10,000 calls at the 
various piers. She was built at Rutherglen by 
T. B. Seath and Co. for the North British Steam 
Packet Company and was launched in 1888. During 
her long service she has carried many millions of 
holiday makers and regular travellers to and fro 
across the Firth of Clyde and for many years she 
provided the regular service between Craigendoran, 
the Gareloch Piers, and Greenock. The master, 
Captain D. Campbell, the engineer, C. McLean, and 
the crew take a great pride in maintaining this 
vessel in good trim. Their duties are not confined 
to the sailings on weekdays, but extend to every 
Sunday, when they undertake all maintenance work, 

painting, and the many other little jobs which 
require attention. Engineer McLean, it may be 
added, was chief engineer of the ‘‘ Waverley,” 
another L.N.E.R. Clyde steamer, when she was lost 
in action at Dunkirk. 


SwepisH Mercuant Suips.—It is reported that 
Swedish shipyards launched several new vessels for 
the Swedish Navy during October, and the merchant 
marine also received several new additions. The 
Gétaverken shipyards, of Géteborg, delivered a 
tanker of 17,520 tons deadweight to the Argentine 
owners A.S. Onassis. The vessel, which received 
the name of “‘ Buenos Aires,” is the biggest so far 
built in Scandinavia. It has an overall length o 
540ft., a moulded breadth of 66ft., and a moulded 
depth of 39ft. 3in., with a draught of 30ft. 3}in., 
on 17,520 tons deadweight. The vessel is propelled 


Memoranda 


Another delivery took place from the Lindholmen 
shipyards, also of Géteborg, which handed over a 
steamer of 3200 tons deadweight to the Stockholm 
owners, Anders Smith Shipping Company. The 
vessel, bearing the name ‘‘ Rosa Smith,” has a 
length between perpendiculars of 298ft., a moulded 
breadth of 44ft. 3in., and a moulded depth to shelter 
deck of 26ft. 8in. The machinery consists of a 
triple-expansion engine of the yard’s own make, 
combined with a turbo-compressor. The engine is 
constructed for a normal output of 1550 I.H.P.. 
and on her trial trip the vessel attained a speed of 
13-4 knots. Finally, the Eriksberg shipyards 
launched a motor cargo carrier, “‘ Fylgia,” of 3300 
tons deadweight, for the Svea Line, of Stockholm. 
The vessel is equipped with refrigerated holds with a 
capacity of about 45,000 cubic feet, intended for the 
transport of fruit as well as meat. Besides, the 
vessel has accommodation for eight passengers. 
She is of about the same type as the ships delivered 
to the Line from other Swedish shipyards in recent 
years. 


Miscellanea 


CALENDARS FOR 1943.—We understand that a 
number of engineering firms have prepared their 
calendars for 1943, but under the Paper Control 
Regulations these calendars may only be forwarded 
to customers on request and subject to a charge. 
One such firm, British Insulated Cables, Ltd., 
Prescot, advises us that limited supplies of its 
calendar are available. A nominal charge of 3d. per 
copy is being made, and early application, together 
with remittance, is, we are informed, desirable. 
CoMMONWEALTH TELEGRAPH CONFERENCE.—A 
Commonwealth Telegraph Conference will shortly 
be convened in Australia. It will deal with many 
new communications problems that have arisen as a 
result of the war and will be sponsored by the 
Governments of the United Kingdom, Canada, 
New Zealand, Union of South Africa, India, and 
Southern Rhodesia, as well as by the Government of 
the Commonwealth of Australia. Sir Campbell 
Stuart will preside over the conference and has 
already left for Canberra for this purpose. 


CopPER IN PaPERMAKING.—The total amount of 
copper used by a single Canadian company making 
fourdrinier wires and paper machine cloths is small 
compared to the total supply on hand, yet its use is 
being closely watched. Roughly 1400 tons per year 
are required by Canada for the manufacture of the 
papermaking wires, and of that some 700 tons is 
recoverable as scrap, since the cloths wear out in 
from two weeks to three months, depending on the 
kind of paper being made. This means an annual 
consumption of some 700 tons of new copper. 


THE LaTE Mr. C. E. RigBy.—We regret to have 
to record the recent death of Mr. C. E. Rigby, of 
John Rigby and Sons, Ltd., wire manufacturers, 
Salford. He died on September 27th, at the age of 
forty-eight, at his residence in Sale, Cheshire. Mr. 
Rigby served part of his apprenticeship with the 
Churchill Machine Tool Company, Ltd., afterwards 
with John Rigby and Sons, Ltd. He was appointed 
director and secretary on the flotation of that com- 
pany, and held that office until his death. He was 
also a director of Thomas Wood and Son (Heck- 
mondwike), Ltd., H. P. Tay, Ltd., and Lavite, Ltd. 
His only son, Captain C. Patrick Rigby, now 
serving in H.M. Forces abroad, has been elected a 
director of the company. Mr. Walter Wright has 
also been elected a director and has been appointed 
secretary. 


Personal and Business 
Mr. Ceci. Kimser has joined the board of 
Specialloid, Ltd., piston manufacturers. 
Mr. G. A. R. Map has been appointed managing 
diréctor of the Skefko Ball Bearmg Company, Ltd. 


Mr. R. L. Brown, managing director, has been 
appointed chairman of Hopkinsons, Ltd., Hudders- 
field, in succession to Mr. R. A. Hopkinson, who has 
resigned from the board. 

Dr. D. R. Pye, Director of Scientific Research at 
the Ministry cf Aircraft Production, has been 
appointed Provost of University College, London, 
in succession to the late Sir Allan Mawer. 


Mr. W. J. Rees has resigned his position as 
managing director of the Glanmor Foundry Com- 
pany, Ltd., which, in collaboration with a few 
friends, he started in 1890. He will be succeeded 
by Mr. Sam Evans, M.Sc., of Wolverhampton. 





by a two-stroke, eight-cylinder engine of Gita- 
verken’s design, developing 7000 H.P., and estimated 
to give the vessel a speed of 14 knots fully loaded. 


The Glanmor Foundry Company is associated with 





are merged under the title of Glanmorfa Foundry 
and Engineering Company, Ltd. 

Mr. P. S. TurNER has been appointed assistant 
managing director of Associated Electrical Indy. 
tries, Ltd. 

Mr. Harotp VERNON, of Thos. W. Ward, Ltd. 
has been appointed President of the British Associa, 
tion of Used Machine Tool Merchants. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c,, desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, o 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at whieh 
the meeting is to be held should be clearly stated. 





Association of Scientific Workers 

Saturday and Sunday, Dec. 5th and 6th.—Gas Industry 

House, 1, Grosvenor Place, 8.W.1. “‘ Scientists 

of the United Nations and the War Effort.” 
2.30 p.m. (Saturday) and 11 a.m. (Sunday). 
Institute of Chemistry 

To-day, Nov. 27th.—30, Russell Square, W.C.1. 

Notes on Water Treatment,” R. G. Pelly. 


Institute of Transport 


** Some 
2.30 p.m, 


Tuesday, Dec. 1st.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon and address by W. L. 
Runciman. 12.45 for 1.15 p.m. 


Institute of Welding 
Wednesday, Dec. 2nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Presidential 
Address, R. Freeman. “‘ Brief Review of Electric 
Welding as Applied to Shipbuilding in the United 
Kingdom,” Sir Amos Ayre. 6 p.m. 


Institution of Chemical Engineers 
Thursday, Dec. 3rd.—The University, Bristol. “‘ The 
Production of Concentrated Nitric Acid,” A. H. 
Manning; ‘Computations on the Denitration oi 
Aqueous Mixtures of Sulphuric and Nitric Acids 
with Steam,” Dr. G. E. Stephenson. 5.30 p.m. 
Institution of Civil Engineers 
Saturday, Nov. 28th.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Foundation Problems 
of West Side Elevated Express Highway, New York 
City,” A.C. Dean. 2.30 p.m. 
Tuesday, Dec. 1st.—Great George Street, Westminster, 
8.W.1.  “ Hydro-electric Development: Some 
Economic Aspects,” J. K. Hunter and R. W. 
Mountain. 2 p.m. 


Institution of Electrical Engineers 

Wednesday, Dec. 2nd.—WtIRELEss SECTION: Savoy 

Place, Victoria Embankment, W.C.2. “ The Elec- 

trical Amplifying Stethoscope and Phono-electro- 

cardioscope,” Dr. G. E. Donovan. 5.30 p.m. 
Thursday, Dec. 3rd.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘Standardisation as Applied to 
Industrial Electrical Instruments,” Lieut,-Colonel 
K. Edgeumbe. 5.30 p.m. 


Institution of Mechanical Engineers 

Saturday, Nov. 28th.—Yorxs Brancu: Chemistry 
Lecture Theatre, The University, Leeds. Recent 
Developments in Refrigeration,” Lord Dudley 
Gordon, 2.45 p-m.—Lonpon GRADUATES: Storey’s 
Gate, Westminster, S.W.1. ‘“‘ Erection of a 30,000- 
kW Turbo-alternator,” J. G. Dobinson. 3.30 p.m. 
—MANCHESTER GRapuUATES: Engineers’ Club, 
Albert Square, Manchester. ‘Critical Speeds of 
Torsional Vibration,’ H. 8S. Marmorek. 2.30 p.m. 


Institution of Production Engineers 

To-day, Nov. 27th—LEasTERN Counties SECTION: The 
Museum, High Street, Ipswich. ‘ Production 
Control,” Mr. Appleby. 7 p.m.—N.E. Szcrion: 
County Hotel, Newcastle-upon-Tyne. Discussion, 
“Care and Maintenance in a Machine Shop.” 
6.15 p.m. 

Saturday, Nov. 28th.—NottTincHaM SEctTIon: Victoria 

hy a 





Station Hotel, Nottingham. Pr tial Address, 
Sir Ernest Lemon. 2.45 to 3 p.m. 
Saturday, Dec. 5th.—SuEF¥FIELD SECTION: Royal Vic- 


toria Hotel, Sheffield. ‘‘ Substitute Steels,’’ Dr. 


W. H. Hatfield. 2.30 p.m. 


Iron and Stcel Institute 
Thursday, Dec. 10th.—SHEFFIELD SECTION: Royal Vic- 
toria Station Hotel, Sheffield. Autumn meeting. 
2.30 p.m. 

Junior Institution of Engineers 
To-day, Nov. 27th.—39, Victoria Street, S.W.1. “* Pur- 
chasing and the Purchasing Agent,” N. L. Abkett. 
6 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Nov. 27th.—Mining Institute, Newcastle-upon- 
Tyne. Andrew Laing Lecture, ‘The British 
Merchant Shipbuilding Programme in_ North 
America, 1940-42,” R, C. Thompson and H. Hunter. 
6 p.m. 
Wednesday, Dec. 2nd.—StuDENT SECTION : Bolbec Hall, 
Newcastle-upon-Tyne. “Mould Loft Practice,” 
R. J. W. Rudkin. 6.45 p.m. 

Royal Society of Arts 

Wednesday, Dec. 2nd.—John Adam Street, Adelphi, 
W.C.2. ‘Machinery in Modern Farming,” D. R. 





Thomas and Clement, and the combined interests 


Bomford. 1.45 p.m. 

















